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Case history: In a recent Public Interest Litigation (PIL), before Division Bench of Guwahati High Court concern has 
been raised about the doctors and paramedics, who are the frontline warriors and it also touches on an incident where a 
Doctor was manhandled and beaten up by a mob in Udali Model Hospital in the district of Hojai. Further prayer in this 
petition is that suitable measures be taken by the State to ensure that such incidents do not occur in future. The Ld. 
Advocate General of the State of Assam, Mr. D. Saikia has apprised the Division Bench that as far as the incident of 
Udali is concerned, the concerned persons, twenty-four in number, were arrested within twenty-four hours and are presently 
lodged in jail and due process of law is being followed as far as this incident is concerned. Moreover, the State Government 
itself is conscious about the care it has to give to its doctors and paramedics and it is open for any suggestions and 
guidelines in this regard as it is a public interest litigation. Let a statement of progress made in this case be placed before 
this Court within two weeks from now. 

Sudhanshu Dhulia, J, Manash Ranjan Pathak, J. Guwahati, Assam vs. IN RE- The Principal Secretary to The Govt. 

of Assam and 3 Ors., GAHC010092512021. Date of Judgment: 11.06.2021, 14.07.2021. Gauhati High Court. 

Meanwhile, a detail reply be filed by the Government of Assam within two weeks with regard to the measures taken by 
the Government or the measures it proposes to take to ensure that such incidents do not happen in future and that with 
immediate effect it should be ensured that no weapon/firearms are allowed to be taken inside a hospital and proper notice 
of warning 1s given in every hospital and medical colleges about the consequences to be followed in law if Medicare 
Service Persons, which include Doctors, Nurses, Para-medical, medical students, nursing students and any other worker 
employed and working in Medicare Service Institutions [as defined under Assam Medicare Service Persons and Medicare 
Service Institutions (Prevention of Violence and Damage to Property) Act, 2011], are manhandled or attacked. Act 
received the assent of the President of India on 22"! January, 2013, and Gazette Notification vide No. LGL.92/2011/18, 
dated: 4" February, 2013 brought for awareness in public domain. As per the Preamble an Act to prohibit violence against 
Medicare Service Persons and damage to Property of Medicare Service Institutions in the State of Assam and for matters 
connected therewith and incidental thereto. Whereas it 1s expedient to prohibit violence against Medicare Service Persons 
ana damage to Property of Medicare Service Institutions in the State of Assam and matters connected therewith or 
incidental thereto; Act defines Medicare Service, Medicare Service Institutions and Medicare Service Persons, Violence 
and Property of Medicare Service Institution along with penal provisions, fine and recovery of compensation from 
perpetrator of violence, but there appears to be no deterrence among general public. 

Under Sec. 3. Offences against Medicare Service Persons and Medicare Service Institutions: 

Following acts by any members of the public shall be an offence for the purposes of this Act:- (a) Violence against any 

Medicare Service Person; (b) Damage to any property of the Medicare Service Institution or to any Medicare Service 

Person. Whoever commits any offence as defined in section 3 shall be punished with imprisonment for a term which may 

extend to three years and with fine which may extend to fifty thousand rupees. Any offence punishable under section 3, 

shall be cognizable and non-bailable. 

(1) In addition to the punishment provided in section 3, the Court shall, when passing judgement, order the accused 
person to pay, by way of compensation, such amount as may be specified in the order for the damage or loss caused 
to the Property of the Medicare Service Institutions: Provided that 1n case of damage or loss caused to any Property 
of Medicare Service Institution, the quantum of compensation shall not be less than the amount of purchase price of 
such property; 

(2) Where the order of compensation made under sub-section (1) 1s not paid, the same shall be recovered under the 
provisions of the Bengal Public Demands Recovery Act, 1913 from the accused person as if it were an arrear of land 
revenue. The provisions of this Act shall be in addition to and not in derogation of the provisions of any other law, 
for the time being in force. 





Expert Comment: It is expected from the State Government of Assam in this case and other state governments and Union 
Government to ensure protection of health care workers in future by giving wide publicity of statutory provisions existing 
in their State for protection of HCW and instill confidence to work fearlessly to save the life of needy common persons 
approaching hospitals. Govt. should adopt "Zero Tolerance Policy" on the issue of violence against HCWs, which is only 
possible through certainty of punishment in time bound manner. It is expected from the Govt. to bring before the Hon'ble High 
Court concrete plan for protection of HCWs and provide adequate budgetary support for installation of CCTV Cameras in all 
sensitive areas of hospital premises and remove shortcomings in terms of infrastructure, manpower and equipment. 


Cite this case law as: Yadav Mukesh. Attacks on healthcare workers: Legal Scenario in India. Int J Health Res Medico Leg Prae 
2021 Jan-Jun; 7(1):6. 
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Opting life-saving measures to younger or the elder in the critical 
care centre amid covid pandemic crisis: the ethical and legal 
dilemma 


Mahanta Putul 


The dreadful pandemic of Covid-19 has wrecked the worldwide population. Furthermore, the pandemic has initiated an 
unprecedented admission of ailing cases in the Intensive Care Unit (ICU) or Critical Care Centre (CCC), raising various 
ethical conflict relating to the Triage, removing life-saving supports and providing end-of-life care. Besides, the moral 
and ethical quandary has also increased manifold while communicating with patients and family members, including 
informed consent and informed refusal to the suggested treatment procedures. The acknowledgement of massive acute 
respiratory distress syndrome (ARDS) cases in serious form surprisingly surpassing the bed availability at the CCC in most 
parts of several countries. Due to this fact, four novel choices never used before were well-thought-out with the primary 
objective in reduction of fatality of the cases as much as possible, viz., (i) to line up the maximum number of bed at CCC 
for cases with the excellent outcome; (ii) to raise the number of economic bed at CCC; (iii) to arrange to shift to distant 
centres with more beds availability and (iv) reduction of ICU stay and the removal of life-saving measures. The hospital 
visit by the family members was also banned to save them from the infection. Thus, India has taken unprecedented and 
stern preventive measures against Covid-19 to control its spread to protect its citizens. However, as a prime component of 
the healthcare system, the treating physicians face a substantial legal and ethical dilemma while dealing with many 


patient's influxes at the CCC worldwide. 


BACKGROUND 


The caregivers face an ethical and legal quandary over- 
allocating the facilities to disproportionately raised critically 
ill patients because of the scarcity of human resources, ICU 
beds, oxygen supply, and other life-saving measures, as 
shown in Table 1. Preventing attendant’s visit to hospital 
has also complicated further the decades-old research outcome 
to improve communication with families and caregivers during 
this crucial period.! 


Table 1 Dilemmas in patient selection 


Admission to Intensive Care Unit ICU) 


1 Those patients of a young wage earner or senior 
citizens? 
Those patients with the excellent outcome with 
3 


the current illness? 


The patient who most likely to survive for a 
prolonged period considering their preexisting 
illness? 





Considering the above dilemmas, can a physician make their 
own choices? Then, with a bit of time in hand, the physicians 
make a life-saving decision to save ARDS patients based on 
different guidelines. 


The different hospital follows different guidelines in other 
countries. Some hospital authorities favour saving 
youngsters than the elders,” though ethically and legally it is 
challenging. Also, the conflicts come while the physicians 
are to consider some of the patient’s wishes or Advance 
Medical Directive (AMD) at the patient’s end phase of life, 
as shown in Table 2. 


However, real-life scenarios are more challenging and painful. 
Many physicians argue that age should be considered as a 
condition for the ICU bed besides the severity of the disease. 
The physician feels sad for those youngers with serious ARDS 
though they never deny the bed for the elderly. The scene is 
completely different inside the ICU, yet extraordinarily 
complex to favour the younger over the aged. The physician 
prefers the young bread-earner whose outcome is expected 


Cite this editorial as: Mahanta Putul. Opting life-saving measures to younger or the elder in the critical care 
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Table 2 Aspect that should be looked for at the time of decision 
making 


Withdrawal of life supports from those whose vital 


Related to patients 
organ has stopped to give a chance to others who 


Wishes or orders of patients, viz., "Don't 
resuscitate", "Don't intubate", and "Allow natural 
death" when their vital organs stop 
2 
are waiting for the revival 
[6 [The poorcondionoFLivngood 
ia 


fi Fatality Scores 


i Related to legal caretakers 


1 Communication difficulties, including informed 
consent and informed refusal 


Witness to patient's wishes 


4 Documentation of medical record 


Interdisciplinary decision-making procedure, its 
documentation, and family consent 





over the aged one who may not survive.’ In a life-threatening 
condition, a grave decision must be express by the patient or 
attendant about the intensive resuscitation process in the event 
of a stoppage of their vital organs as quality relief becomes 
the aim of care.’ 


During the hospital stay, many of them express their 
willingness about Don’t Resuscitate (DNR), Don’t Intubate 
(DNI) and Allow Natural Death (AND). In the above 
circumstances, the treating physician must consider all the 
standing legal constraint and their validity. In addition, the 
family members must be asked if the patient has advance 
directives (ADS). 


The Indian scenario has lots of legal restriction about life- 
prolonging and end-of-life care measures.’ All those issues 
come into play if any such actions are taken in active or 
impending cardiorespiratory arrest cases. In medical waffle, 
allowing all such measures are considered “full code,” while 
an order not to make any such procedures’ is known as a 
DNR wishes. These discussions are often done between 
severely ill patients and first-time attending physician. An open 
and accessible discussion on the patient’s standpoint on his 
life, disease and procedures should be undertaken. If a patient’s 
vital parameter deteriorates, a critical choice about actual end- 
of-life care may follow.’ 


The different voluntary choices of the patients for ending 
their life are associated with legal issues, and they need better 
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empathetic comprehension and clear communications. 
Therefore, this editorial explored the different ethical and legal 
queries and their practical applicability in the Indian context 
amid the covid pandemic crisis. 


Application of DNR wishes 


In DNR instruction of the patient, cardiopulmonary 
resuscitation (CPR) is not given while a patient suffers from 
a cardiorespiratory arrest. The whole procedures must be 
well recorded and 1s a recognized concept in many advanced 
countries. Here, nearly 15% of patients with DNR orders 
have undergone surgical procedures, including tracheostomy, 
gastrostomy, and central venous catheter insertion.* 


The capable ill person or legal caretaker usually makes such 
orders for withdrawing precise resuscitative measures in 
need. Healthcare providers need to initiate strategies to handle 
DNR orders in anaesthesia and surgery.’ The acceptance of 
DNR orders increases because the people are well informed 
about the Patient Self-Determination Act and advanced 
directives.° 


Application of DNI wishes 


The term DNR and DNI have different choices. While a 
patient requests a DNR choice, the doctor must ask whether 
they want a DNI wish. For example, a patient may have 
breathing distress before the failure of the cardiovascular 
system. In this condition, the breathing tube is not given, but 
CPR may be initiated. If the breathing difficulties continue, 
the heart or lungs may go into full arrest. In that sense, 
intubation, however, may avert the arrest of lung and heart. 


Application of wishes of “AND” 


The term “AND” 1s applicable while only the pain-relieving 
measures are taken to get rid of pain and other symptoms. 
The interventions may be withdrawing resuscitation 
measures, nutrition supplementation, intravenous fluids, and 
the medications prolonging the death. The process of natural 
death should not be intervened. Here the only effort is made 
to make the patient death process relaxed and peaceable.’ 


The DNR process 1s a kind of passive mercy killing 
experienced in most areas of the world without any legal 
issues.® But the term assisted suicide and physician-assisted 
suicide is not the same as that of mercy killing.’ Active mercy 
killing and physician-assisted suicide are prohibited in many 
countries, except Switzerland and the Netherlands. But many 
politicians and support groups for patient pressurizing to 
sanction this practice around Europe affect many parts of 
the world." 


Professional honesty is to be maintained to avoid moral 
conflict. In addition, distributive justice is to be served. An 
open discussion of options, resources, and outcomes should 
follow with the patient and attendant as adopted by the 
American College of Surgeons.'' These provide a fundamental 
base to create strategies to address perioperative DNR orders. 
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INDIAN PERSPECTIVE 


In India, the practice of DNR wishes yet to be legalized. As 
a result, the stately manner of living and dying has not been 
widely reviewed in the judiciary. 


In many aspects of end-of-life care, the Indian laws are 
vague. The hospital expenditures of the ailing patient also 
play a vital role in continuing any such expensive life- 
prolonging procedures. In many such situations, the patient 
itself or their relative is to bear all such bill.’ 


Practicing many such existing guidelines regarding end-of- 
life care is not allowed in India. Even the Hon’ble Courts of 
India has debated for decades to admit passive euthanasia 
using the removal of life-support to Aruna Shanbaug, who 
was in a State of permanent vegetative state for more than 37 
years at King Edward Memorial Hospital.'* Some strategies 
have been proposed recently to off-putting life-prolonging 
interferences and providing quality care at the end of life in 
Indian critical care centres.'* 


However, the Hon’ble Supreme Court of India, on 2018 
March 9, has legalized passive euthanasia in a landmark 
verdict, permitting ‘living will’ by patients on diminishing 
life-saving measures if they go to a state of irreversible coma.'* 
This legalization of passive euthanasia 1n India has recognized 
that a terminally ill patient or a person in PVS can execute an 
“advance medical directive” or a “living will” to deny life- 
prolonging measures. 


At times, many queries have been raised on these issues. 
However, many agree to the right to choose to die of the 
terminally ill patient, but what if the right becomes an 
obligation. Indian law has not given such right to end their 
life, so they cannot ask their doctor to stop the medication. 
Therefore, there is a possibility of abusing such privileges. 


Many support the patient’s rights. However, does this mean 
that we need a ‘right to die’ law? This subject is more legal 
than ethical which need extensive judicial scrutiny. 


The Indian Penal Code (IPC) has covered all the issues of 
PAS and euthanasia. According to IPC 1860, active euthanasia 
is an offence under Section 302 (punishment for murder) or 
Section 304 (sentence for culpable homicide not amounting 
to murder). 


Many such related issues of end-of-life care are confusing 
and vague in the eyes of the law, which has recently caught 
the interest of social media, including politicians. They argue 
that the treating institutes give less courtesy to those patients’ 
wishes, especially when they face the end-of-life. Those issues 
will be changed only when the new laws come up legalizing 
active euthanasia. 


Even the Hon’ble Court has intervened to manage critically 
ill covid patients at the CCC in recent times. The Hon’ble 
Supreme Court has recently taken up Suo-Moto cases and 
PILs from various High courts. This judicial discussion 
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summarizes that State Government would issue guidelines 
so that relatives should not pressurize doctors to use 
Remdesivir for their relatives and doctors utilize it judiciously. 
The state government needs to streamline the drug distribution, 
and the central government ensures supply as per quota. Thus, 
the state government has issued guidelines for the ridiculous 
use and distribution of facilities equally to patients admitted 
in the ICU.* Some physicians have raised questions about 
equal distribution of the facilities as there is a vast individual 
variation like age, comorbidities, disease severity, duration 
of illness, etc. Many treating physicians feel insecure as the 
doctor services are not out of legal scrutiny and litigations. 
Physicians have to work with the available resources with 
several unanswered worries, as stated in Table 3. 


Table 3 Queries arises at the time of choosing treatment 
procedures/guidelines 


Query | Doctor's worries: 


1 Is 1t mandatory to follow the available protocol 
or guidelines laid down by the Govt. authority 
in treating the individual patient? 

Standard operative procedures (SOP) are needed to manage 
acute cases during the pandemic crisis. There are different 
protocols and SOPs for various institutes, states, and 
countries. Some of them are diagonally opposite, and doctors 
follow some protocol or others 1n their practice. The treating 
physicians are bound to follow them. In death cases, 
deformities and other adverse outcomes, the patients or 
relatives may hold the treating physicians negligent. They 
may even file PIL or litigate the doctor under the consumer 
forum, civil and criminal courts, the human right commission, 
and the National Medical Commission (NMC) in India. In 


many situations, the courts have awarded compensation and 
even punishments to the treating physicians. 


What happens if doctors follow protocol, and 
the patient dies? 


Would court or state save them from charges 
of negligence? 


What if doctors do not follow protocol and the 
patient survives? 


Would allegation of overtreating and 
overcharging stand judicial scrutiny? 


Many other guidelines regarding its management 
are available, which can be combined. Should a 
PIL be filed in this regard? If so, by whom? 


Do doctors have any immunity for alleged 
negligence during a pandemic or natural 
calamity? 


Therefore, while the Hon’ble Courts pass any such order 
giving SOPs or protocol or guidelines for managing the 
patients, it should also clarify that they will not be negligent 
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in adverse outcomes if the doctors treat patients as per 
protocols. 


In a situation, while a patient survives, usually, there will 
make no litigation case. But the doctor has to justify deviating 
from the SOPs, like a patient not responding to management 
as per the SOPs. Thus, despite the excellent defence, the 
treating physicians are harassed by the system though proved 
innocent in the end. This is a kind of professional hazard the 
medical fraternity faced. However, the management of this 
Covid-19 pandemic 1s well covered under the Disaster 
Management Act 2005. 


NOT THE AGE BUT THE DISEASE SEVERITY A 
CRITERION FORICU BED 


Hardly few CCC have the facility for extracorporeal 
membrane oxygenation (ECMO) therapy for prolonging heart- 
lung support to that patient whose both vital organs fail to 
function. A physician in a leading newspaper said that a 44- 
year-old man shows a steady improvement on ECMO for >3 
weeks. He also stated how he witnessed one young lady 
dying in his front due to the lack of ECMO machines support 
as the lone machine supporting another elderly by this time. 
The doctor feels helpless other than gaining stress. He said 
each lost life would have been saved.’ 


Many factors, including the patient’s age and 
personage (V.I.P.) background, are also a matter as the doctor 
receives numerous calls from influential personalities. Many 
Non-Governmental Voluntary Organization (NGOs) have been 
working worldwide to help needy patients get a bed. A worker 
working under NGO said his struggling fact to provide a 
patient with an ICU bed on April 30, 2021. The patient has 
lost his parents the previous day, and his pregnant wife had 
gone for their funeral. Several political leaders and influential 
officers intervened on his request to give him an ICU bed.’ 


While facing the “once in a lifetime crisis”, the physician met 
in the patient management were often found guardless and 
guard off. The critical care specialists were also caught off 
guard, forced to overwork. The lack of human resources, 
immediately non-availability of CCC beds, and their inability 
to transfer patients to another centre make the experience 
more painful, contrary to their basic ethical principles and 
source of immediate burden.!*"’ 


Despite many moral, ethical, and legal difficulties, mojority 
treating physicians look forward with an empathic attitude. 
They feel disease severity as a criterion, not the age for 
selecting the ICU bed because of the hospital’s colossal rush 
demanding ICU bed. Based on the same criteria, all the life- 
saving measures should be continued. 


In conclusion, the Ethical Principles of Justice is applicable 
in such situations. The assignment of degrees of urgency to 
illnesses to decide the order of treatment to many patients 
(Triage) is an accepted procedure in a mass disaster or 
pandemic on the principle of justice that every physician has 
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to follow is the golden rule to avoid any legal hurdles. We 
need to rationalize triage policies in conjunction with ethical 
justifications. More importantly, the whole triage process 
needs to be documented. 
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Background and aims: Thoracotomy is widely recognized as one of the 
most painful surgical procedures. This form of intensified pain is a matter 
of high concern to prevent pulmonary complications. Opiates and other 
weaker analgesics are not sufficiently effective in controlling post- 
thoracotomy pain. Now, presently there has been an increased interest in 
the use of regional nerve block. Serratus Anterior Plane Block (USG SAPB) 
is an interfascial block providing paresthesia of T2 to T9 dermatomes of 
the anterolateral thorax Materials and methods: In this single hospital- 
based, patient and observer-blinded study, 60 patients scheduled for elective 
thoracotomy were randomized to receive “USG SAPB”(n=30) with 0.2% 
Ropivacaine after induction and 20 minutes before incision or Standard 
control group (n=30) that received standard postoperative pain control 
with intravenous opioids, NSAIDs and acetaminophen (paracetamol). We 
compared the postoperative pain assessment, hemodynamic parameters and 
complications, if any, of both the groups at 2", 4", 6", 8”, 12", 24" hours. 
The statistical analyses were done by using the PSW software version 21.0. 
Data were compared using the Chi-square test, Unpaired t-test and Mann- 
Whitney U test. Results: The Visual Analogue Scale score was significantly 
lower in the USG SAPB group than the Standard pain control group at rest 
and coughing (p<0.001) at &, 12 and 24th postoperative hours and 6,8, 12 
and 24" hours, respectively. The need for rescue analgesia was significantly 
lower in USG SAPB (p=0.046). The hemodynamic parameters were 
comparable in both groups. Conclusion: The USG SAPB provided prolonged 
and adequate analgesia and can be used as an adjuvant treatment option 
for post-thoracotomy. 

Keywords: Visual analogue score; serratus anterior plane block, 
complications, rescue analgesia. 


Cite this article as: Baruah Rumi, Bhorali Ananya. Ultrasound-guided serratus anterior plane block for post-thoracotomy pain. 
Int J Health Res Medico Leg Prae 2021 Jan-Jun; 7(1):12-19. Doi: 10.31741/jhrmlp.v7.i1.202 1.2. 


INTRODUCTION 


mediated through multiple nociceptive and neuropathic 
mechanisms, which originate from somatic and visceral 


Thoracotomy 1s widely recognized as one of the most painful a rrerents.? The primary source of pain are intercostal nerves 
. 1 . . 9 
surgical procedures.’ Post thoracotomy pain (PTP) 1s the vagus nerve and phrenic nerve in the pleura, the superficial 
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cervical plexus, the brachial plexus in the ipsilateral side.’ 
The thoracotomy incision involves cutting through several 
muscle layers of the chest wall and resection of the ribs.* 
This form of intensified pain is a matter of great concern, 
and pain relief becomes essential not only for the patient’s 
comfort but also to prevent pulmonary complications.’ In 
addition to this, inadequate analgesia may result in delayed 
mobilization of the Patient with increased chances of deep 
vein thrombosis and pulmonary embolism.°® Furthermore, if 
untreated, acute post-thoracotomy pain may lead to chronic 
post-thoracotomy pain, which has a severe negative impact 
on the quality of life.’ 


The most acceptable methods for treating post-thoracotomy 
pain are opioid and thoracic epidural anaesthesia (TEA), 
associated with severe side effects. Opiates can cause 
respiratory depression, frequently requiring reintubation and 
reventilation, while TEA is technically challenging to perform 
and has the risk for accidental intravascular injection and 
pneumothorax. Weaker analgesics, such as NSAIDs, are not 
effective in controlling severe pain and are also complicated 
by gastrointestinal bleeding. With the introduction of 
ultrasound guidance, it has facilitated various plane block to 
achieve adequate regional anaesthesia. In our present study, 
we used Ultrasound-guided Serratus Anterior Plane Block 
(SAPB). SAPB was 1* described by Blanco at al.* The study’s 
objective was to compare the postoperative pain assessment, 
hemodynamic parameters and complications,if any, of both 
the groups at 2™4,4",6",8", 12.24" hours. 


MATERIAL AND METHODS 


The Institutional Ethics Committee provided ethical approval 
of this study under the Department of Anaesthesiology and 
Critical Care, Gauhati Medical College and Hospital, Guwahati, 
with reference number MC/190/2007/Pt-11/MAR-2019/PG/ 
29. This randomized, Patient and observer-blinded, single 
hospital study was conducted in the Cardio-Thoracic and 
Vascular Surgery operation theatre from 1“ June 2019 to 31* 
January 2020 on the patients aged 18-65 years undergoing 
elective Thoracotomy with American Society of 
Anaesthesiologists (ASA) Physical Status class I and II under 
general anaesthesia. Exclusion criteria were allergy to the 
study drugs, contraindications to Serratus anterior plane 
block, systemic infections or patients having local sepsis at 
the site of injection, Cardiovascular diseases- hypertension 
(blood pressure more than 140/90), tachycardia, congestive 
heart failure, and coronary artery disease), chronic 
obstructive pulmonary disease, renal insufficiency, liver 
dysfunction, the disorder of homeostasis, patients having 
chronic pain, redo—Thoracotomy. Written and informed 
consent was obtained from all the patients. 


Based on a previous study,’ considering the mean (standard 
deviation) VAS of 2.6 (1.93), to detect a difference of 1.5 in 
VAS, 26 samples were required in each group with a power 
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of 80% at the significance level of alpha value 0.05 and 
confidence interval of 95%. Considering an attrition rate of 
15%, 30 patients in each group were required in this study. 
Thus, a sample size of 60 patients was obtained for the study. 


After that, random allocation of patients via a computer- 
generated random selection was done into two equal groups- 
Group A (SAPB=30) who received Ultrasound-guided 
Serratus Plane Block with 0.2% Ropivacaine after induction 
and 20 mins before skin incision and Group B (Standard 
control=30) who received postoperative analgesic regime 
comprising of opioids, NSAIDs and acetaminophen. 


General anaesthesia was administered comprising of Inj 
Fentanyl (1-2 mcg/kg), inj Propofol (2-3 mg/kg), inj 
Vecuronium bromide (0.08-0.1mg/kg) and maintenance with 
Sevoflurane at titrated dose. Unilateral postero-lateral 
thoracotomy was carried out at the space between the 4'"-5" 
ribs. 


A designated resident, who was not involved in the study, 
performed the SAPB. Decoding of data was done only after 
the analysis phase was over. 


For SAPB, the Patient was turned laterally with the operative 
side upwards. Under all aseptic and antiseptic precautions, a 
-frequency linear probe was placed in a sagittal plane over 
the patient’s midaxillary line at the level between the 4" and 
5" rib. With the rib, pleura and the overlying serratus anterior 
and latissimus dorsi muscle visualized (Figure 1), a 22-gauge 
50-mm insulated short bevel needle was advanced in-plane 
technique at 45 degrees. On reaching the appropriate plane, 
i.e. the plane between latissimus dorsi above and serratus 
anterior below, 1-2 ml of normal saline was injected after 
negative aspiration, and hydro-dissection of fascia was seen 
for confirmation (Figure 2). 20 ml of 0.2% Ropivacaine 
3ml/kg was injected into the plane. 








Figure 1 a) Latissimus dorsi muscle b) the plane for drug 
deposit c) Serratus anterior muscled) pleura 


After the completion of the surgery, patients were assessed 
at an interval of 2, 4, 6, 8, 12 and 24 postoperative hours, 
respectively, using a Visual Analogue Scale (VAS:0cm = no 
pain and 10cm = worst pain imaginable,'’) both at rest and 
during coughing by the attending nurse blinded to the 
allotment. Duration of analgesia, side effects and 
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HYDRODISSECTION 
OF PLANE 








Figure 2 Ultrasonographic image of the drug spread 


complications, if any, were also recorded. Intravenous (1.v) 
tramadol 50 mg stat was used as rescue analgesic, when 
VAS >4 or at ‘Patient’s request, up to a maximum of 3 doses 
in the first 24 hours postoperatively. Beyond that, 
intramuscular injection of diclofenac 75 mg was used. The 
time of administration of the rescue analgesics was noted. 


Ultrasound-guided serratus anterior plane 
block for post-thoracotomy pain 


Hemodynamic parameters, including blood pressure, heart 
rate and respiratory rate,were monitored. Adverse events 
comprised hypotension, bradycardia, hypoxemia 
(SpO,<90%) or nausea and vomiting. 


The statistical analyses were done by using the PSW software 
version 21.0. 


A Chi-square test was used to evaluate the difference between 
categorical variables. Data rechecked for normality using 
Kolmogorov-Smirnova test. Unpaired t-test and alternative 
non-parametric Mann-Whitney U test were used depending 
on the normality assumption’s fulfilment. Probability if less 
than 0.05 was considered to be significant. 


RESULTS 


The flow of patients 1n the trial is shown in the Consort flow 
diagram (Figure 3). 


Enrollment (n =79) Research and Medical Education 









(n=30 ) 
¢ Received allocated intervention (n=30) 


¢ Did not receive allocated intervention 
(n=0) 





Lost to follow-up(n=0) 
Discontinued intervention 


(n= 0) 






Analysed(n=30) 
e Excluded from analysis (n=0) 


Follow-Up 


Excluded(n=19) 


¢ Not meeting inclusion criteria(n=12) 
¢ Declined to participate (n=7) 


Randomized(n= 60) 
Allocated to intervention in GROUP A Allocation 





¢ Allocated to intervention in GROUP 
B(n=30 ) 

¢ Received allocated intervention(n=30) 

¢ Did not receive allocated intervention 


(n=0) 


Lost to follow-up n=0) 
Discontinued intervention (n= 
0) 


Analysed (n= 30 ) 
Excluded from analysis (n=0) 


Figure 3 Consort flow diagram 
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The patient’s demographics (Table 1) were similar, with no significant differences among both groups regarding age, 
weight, gender, height and operative time. 


Table 1 Demographic and other data 


Group B 


Weight (kg) 


Duration of 





Surgery (min) 
The VAS score was significantly lower in the USG SAPB group (Group A) than the Standard control group (Group B) both 


at rest and coughing (p< 0.001) at 8,12 and 24" postoperative hours and 6,8,12 and 24" hours respectively (Figure 4a and 
4b). 


Mean VISUAL ANALOGUE SCORE AT REST 
Mean VISUAL ANALOGUE SCORE AT COUGHING 





== Group A 
ee Group B . 
=m Group A 
eer Group B 
2 
1 
? Hours 4 Hours 6 Hours 8 Hours 12Hours 24Hours 2 Hours 4 Hours 6 Hours 8Hours 12Hours 24Hours 
Time Time 


Figure 4a PostoperativeVAS score at rest Figure 4b Postoperative VAS score while coughing 


The need for rescue analgesia was significantly lower in the USG SAPB (p= 0.046) group. However, the analgesia duration 
was longer in the SAPB group (847.5 + 55.067 mins) than the standard control group (480.83 + 50.26 min). 


The haemodynamic parameters analysis showed no statistically significant difference in mean heart rate over time between 
the two groups. Similarly, the mean respiratory rate over different time points was also not found to be significantly different 
between the two groups (Table 2). 
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Table 2 Comparision of heart rate and respiratory rate at a different time of observation between the two groups 


fame so Foe ae 


mar | 6565 | | ts 
6 Hours 1B 8.538 0.465 1373 0.074 
12 Hours W7 9.328 0.724 14.67 1.626 0.872 
24 Hours | GroupA 16.87 6.837 0.424 14.33 1.295 0.249 


aaa GroupB | 30 | 75.23 8.744 14.73 1.363 Tf 


The mean arterial pressure at different time points was compared using the Mann- Whitney U test. No significant differences 
were observed in mean arterial pressure between the two groups (Table 3). 





Table 3 Comparison of mean arterial pressure between two groups 
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Figure 5a Variation in SBP in the postoperative period 


Figure 5b Variation in DBP in the postoperative period 


Both the procedures’ side effects were found to be minimal and similar between both the groups with no significant 
differences (Table 4). 


Table 4 Comparison of adverse effects in both the groups 


/Bradycardia | LT%) 7%) | 00%) 1(3.3%) ——_}- 
Respiratory distress 1(1.7%) 1(3.3%) 0(0%) — 


701% | «133% | 30% x64 | 0706 


None 47(78.3%) 


DISCUSSION 


The study’s main findings were 1) SAPB reported significantly 
lower levels of pain after thoracic surgery; 2) the amount of 
rescue analgesia was lower in the SAPB group; 3) the vomiting 
incidence was lower in SAPB; 4) SAPB was not associated 
with any complication. 


Various modalities to control PTP have been tried with varied 
success, for example, 1) intrapleural analgesia, 2) cryo- 
analgesia, 3) thoracic epidural, 4) paravertebral block, 5) 
intravenous narcotics, NSAIDS.'! 


None could be considered ideal either due to systemic side 
effects or the lack of technical feasibility. Hence, to search 
for a near-ideal option of PTP relief in terms of simplicity, 
safety, efficacy and feasibility, regional techniques came into 
consideration. 
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One such regional anaesthesia technique is SAPB which 
provides paresthesia of T2 to T9 dermatomes of the 
anterolateral thorax.'° 


In our study, pain score was assessed by VAS at 2", 4", 6!, 
8", 12" and 24-hour postoperatively, both at rest (VASr) 
and coughing (VASc). VASr in the patients receiving SAPB 
(group A) were lower and significant (p-value <0.05) as 
compared to group B at the 8", 12th and 24th postoperative 
hour. Till the 8th postoperative hour, there was no difference 
in the pain scores between the two groups. Analyzing the 
dynamic VAS scores, pain scores were also lower in the 
SAPB group (group A), and this difference was significant 
(p<0.001) at the 6", 8, 12" and 24" hour. Till the 6th 
postoperative hour, there was no difference in the pain scores 
between the two groups. 
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The 1v opioids are one of the most commonly used multimodal 
analgesia technique. However, opioids in large doses have 
significant side effects like nausea, vomiting, respiratory 
depression, sedation.'* The result of our study showed that 
the total amount of tramadol used was lower in the SAPB 
group. Most likely, the decrease in the incidence of vomiting 
in SAPB resulted from lower doses of iv opioids administered. 


Thoracic epidural block (TEB) is considered to be the gold 
standard for PTP. However, this technique requires highly 
trained medical staff. Risks associated include accidental dural 
puncture, inadvertent high block, local anaesthetic toxicity 
and total spinal anaesthesia (unintentional spinal injection of 
an epidural dose of a local anaesthetic). Additional side effects 
such as hypotension, neuraxial hematoma, vomiting and 
urinary retention have also been reported.'? Furthermore, an 
epidural puncture is contraindicated in patients who have a 
local infection, a history of previous spinal surgery, 
coagulation disorders, on concurrent anticoagulant or 
antiplatelet therapy.’ 


Paravertebral block (PVB) is a technique that involves the 
injection of local anaesthetic into the paravertebral space to 
block nerves after they exit the spinal cord. The major potential 
complications associated with PVB are total spinal block, 
pneumothorax and neuronal injury.’ 


Due to these technique’s side effects and complications, 
alternative methods for palliation of thoracotomy pain are 
the subject of much current research. 


In 2011, Blanco’ described a conceptually new type of 
regional anaesthesia, the PECs and PECs II (modified 
pectoralis muscle blocks, for pain control after breast 
surgery.After that, many studies were carried out. Prominent 
among these studies were descriptions of SAP block for pain 
relief of the thorax’s anteromedial region.’ 


In the present study, we used ultrasound-guided SAP block 
in the management of post-thoracic surgery acute pain. This 
block is easy to perform, has a high success rate, and carries 
minimal complications. In our study, we performed the block 
when the patients were already anaesthetized, and hence, 
they did not experience any discomfort or pain. Furthermore, 
SAP block usually requires only a single injection compared 
to most other regional blocks that often need multiple 
injections. Patients were benefited by experiencing 
significantly less pain during the early postoperative hours 
and by requiring lower opioid dosage during that period. 


The reason for extensive analgesia of upto mean 847.5 mins, 
as seen with our study, can due to the spread of the drug 
along the fascial plane and into the paravertebral space, which 
is filled with adipose tissue and since local tissue perfusion 
is low in adipose tissue, it results in low absorption speed of 
local anaesthetic agent into the blood."’ 


The present study has several limitations: 1) the zone of 
anaesthesia induced by SAP block sometimes requires the 
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concomitant use of another anaesthetic technique and 2) the 
superficial nature of SAP block does not provide a solution 
for the reduction of pain due to damage to the visceral pleura 
caused by intercostal drains.'° SAP block may interfere with 
the serratus muscle’s integrity, and the fascial plane may be 
disturbed at the surgical incision site and consequently alter 
the drug distribution.'*'? It appears that SAP block has a 
lower risk of local anaesthetic toxicity because the total dose 
of local anaesthetic injected during ultrasound-guided SAP 
is smaller than that used in the other techniques, and also, 
the local anaesthetic agent 1s injected into an area that is 
relatively less vascularized.'® 


In the present study, the postoperative VAS scores during 
the first 8 hours at rest and 6 hours while coughing were 
similar in both study groups, signifying that the block’s 
analgesic effect persisted for up to 8 hours patients regained 
consciousness post-surgery. We suggest future studies to 
investigate the feasibility of prolonging the sufficient 
postoperative analgesia period induced by SAP block for up 
to 24 hours. 


CONCLUSION 


SAP block is an effective adjuvant treatment option for PTP. 
Compared to the current methods used for post-thoracic 
surgery pain relief, SAP block has some significant 
advantages, mainly its ease of use and its low potential for 
side effects. 
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Background and aims: Practical skills are an essential part of physicians’ 
daily routine. Nevertheless, medical graduates ’ performance of basic skills 
is often below the expected level. Technology has been considered an 
influential tool in teaching and learning of skills. It assists students in 
gathering more information to solve the problems and master skills better. 
Enhanced medical trainee education, using new and emerging technologies 
for teaching and learning, may increase competency. Materials and 
Methods: In this study, Foley s female catheterisation is selected as a skill 
for undergraduate students of eight semesters when posted in Jorhat Medical 
College & Hospitals labour room for one month. 16 M.B.B.S. students of 
Sth semester who are posted in labour-room per month are the study 
population. The study was conducted from Nov I to Nov 30 2015. It is a 
comparative study on conventional (Sodoto) model of skills teaching and 
technology-enhanced (simulation) skills teaching. Results: The results 
indicate an increase in skill competency over time among the same group 
of students after technology-enhanced and self-directed learning of the 
skill to perform female catheterisation in the labour room. Feedback also 
increases the increasing interest of both faculty and students for this new 
teaching-learning tool. Conclusion: Technology-enhanced learning offers 
a novel pedagogical approach to enhance medical students’ medical skill 
competencies levels. The outcomes of this study have shown an encouraging 
result. 


Keywords: Basic practical skills; clinical skills; physical examination; skills 
training, undergraduate medical education. 
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INTRODUCTION 


In Germany, a National Competence-Based Catalogue of 
Learning Objective for Undergraduate Medical Education 


A current approach in health profession education is the (NKLM) came into effect in June 2015.” Many of the 
development of competency-based undergraduate curricula.'. competences described in the NKLM include the acquisition 
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of basic practical skills. Regarding basic practical skills (i.e. 
accomplishing a task like a knot tying or cardiac auscultation), 
medical stakeholders have raised objections that medical 
graduates execute such skills below the expected level of 
performance.’ 


Furthermore, third-year undergraduate medical students 
reported their competence in core clinical skills like rectal 
examination or insertion of a nasogastric tube on average 
with 4.7 on a 6-point (1=excellent) Likert scale.* On the other 
hand, different basic clinical skills training programs seem to 
offer medical students different preparedness levels regarding 
physical diagnostic skills,° suggesting that some teaching 
methods for practical skills might result in better performance. 
An obstacle for teaching practical skills well has been 
identified in some teacher’s lack of confidence in their own 
physical examination skills.° 


The traditional apprenticeship model for teaching clinical skills 
is no longer feasible due to the shortage of faculty’ however, 
this educational model may be augmented with simulation 
training, centralised skills training re centres, and Web/ 
Medicine 2.0 applications®’ support a constructivist approach 
to learning.'® Technology has been considered an influential 
tool in teaching and learning. It assists students 1n gathering 
more information to solve the problems and master skills 
better. Enhanced medical trainee education, using new and 
emerging technologies for teaching and learning, may increase 
competency (performance and communication skill). Once 
the medical trainee is competent to perform a procedure like 
female bladder catheterisation, there is very little probability 
of adverse effects or medical errors. Furthermore, there is 
an ethical imperative to ensure optimal treatment without 
harming patients; therefore, technological advancements may 
provide a safe environment for medical students to practice."' 


Medical video technology delivered via a PowerPoint/mobile 
device has great potential for cultivating a favourable learning 
landscape in medical schools. Educators know that 
millennial student, born between 1980 and 1994, are 
technologically adept, stressed, high-achieving, confident, 
and self-assured.'* These students demand convenience and 
require specific educational direction and guidance while 
attending college. Therefore, the introduction of audiovisual 
technologies for this type of student 1s ideal because e 
convenience and the specific academic content they deliver. 
These students are accustomed to waking up and 
automatically having the current medical news, viewpoints, 
research, and education to listen to and perhaps view while 
commuting to the university, work, or the gym. This 1s 
made possible by podcasts and mobile video technologies. 
The procedural teaching skill in the use of the labour room 
with cutting-edge technology. It is the starting point of a 
better health care service provided by future doctors in turn. 
These competent doctors will play an essential role in 
bringing down maternal mortality rates. Teaching procedural 
skill better can best utilise the first in-hand clinical posting 
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procedural skill of 8th-semester students in the labour room 
in the Obstetrics and Gynecology department. 


Keeping the aim in mind to study the effectiveness of 
technology-enhanced learning on developing the procedural 
skill of 8" semester students in the labour room, students 
should perform Foleys catheterisation in the female after 
technology-enhanced teaching-learning in the labour room. 


MATERIAL AND METHODS 


This was a prospective study. The study sample consisted 
of 16 final-year medical students of Jorhat Medical College 
& Hospital. All the students are required to complete this 
clinical skill during the final year of medical school. The 
students were assured that participation in the study was 
voluntary and would not affect any course grades or 
employment at the concerned Sankardev University of Health 
Sciences, Assam. They were encouraged and given 
suggestions to try this method of learning for other clinical 
skills also. The counselling sessions were held in the labour 
room, which included the study’s purpose, the study’s exact 
procedure, and its implications at the very beginning of the 
study. Then consents were taken for participation. The 
students are counselled about the DOPS procedure. 


Simultaneously, discussion with faculty of the department 
of Obstetrics and Gynaecology was held to sensitise them to 
the concept of this teaching-learning method and assess a 
student with DOPS. 


Traditionally the students learnt Foleys female bladder 
catheterisation procedure by observing their seniors 
(S.O.D.O.T.O. Model). This is an essential and most 
frequently performed procedure in the labour room. Incorrect 
method of introduction of Foleys female catheterisation may 
lead to lot many complications. If the students are not taught 
this procedure in a structured way, this may invite many 
difficulties. In the traditional method, there was no structured 
way to teach the technique correctly. This study tried to 
introduce newer teaching-learning tools like simulator 
(dummy), video presentation, and YouTube links. With the 
use of these tools, we have taught the procedure in a 
structured way. 


This study was conducted for one month (Nov | to Nov 30 
2015) in the labour room J.M.C.H, Jorhat, Assam. DOPS 
and feedback Questionnaires were peer-reviewed before 
conducting the study by a few faculty members. 


In the Control group (conventional teaching) first, 14 days 
student learnt by traditional way, 1.e. they learn by observing 
their seniors performing the procedure (S.O.D.O.T.O.). On 
day 14, DOPS was conducted to assess their performance. 
On day 15, they were asked to attend a class describing the 
Foley’s female catheterisation procedure, which was the side 
effects of Foley’s female catheterisation procedure, assisted 
by demonstration in dummy and video presentation. 


Our institute’s video presentation has been recorded where 
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one of our M.B.B.S. interns performed the procedure in our 
labour room. 


To better understand available staff and resources in our 
institute, the recording is done in our institute. This video 
has been transferred to the study group via blue tooth for 
later learning. A demonstration on the dummy followed this. 
They were suggested about the YouTube links for learning 
female catheterisation procedures and encouraging self- 
directed learning in that class. After this intervention, their 
skills were assessed with DOPS checklist by the involved 
faculties at the end of the next 14 days. Finally, feedbacks 
were obtained from both faculties and students. Students 
were asked whether they liked it or not, and reason for their 
like or dislike in the feedback form. Faculties were also given 
feedback in the questionnaire. 





Discussion with faculty and sensitisation PICUEE Dy ype OF STA Or user an Say 


The first session with the faculty members of the department _ the faculties. 

of Obstetrics & Gynecology was a sensitisation session RESULTS 

wherein the faculty was introduced to the various tools . 

available for technology-enhanced study and about DOPS — The results of the study are described below. 
assessment which was a new method of evaluation for all 


Table 1 Results of pre-test and post-test of the simulation the study 


Students Serial no | Pre-test Post-test Mean & S.D. Mean & Paired f- 


(series 1) (series 2) of pre-test S.D. of post-test test value 


12.25 & 0.774 <0.0001 
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Table 1 and Figure 1 reveals 16 students of the eight semes- 
ters had undergone a DOPS test (pre-test) after 14 days of 
the traditional teaching of procedural skill in the labour room. 
After intervention with technology-enhanced teaching and 
self-directed learning for the next 14 days, students were 
reassessed with DOPS by the same faculty group (post-test). 
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Figure 1 Comparison of series | (pre-intervention/Pre-test) with 
series 2 (Post-intervention/Post-test) 


On analysing data obtained from the questionnaire yield a 
very positive response. Majority of students have scored well 
after the intervention was done. The pre-intervention mean 
score was 9.0625 with SD1.8, which was increased -post- 
intervention to 12.25 with SD 0.774. The results indicate an 
increase in skill competency over time among the same group 
of students after technology-enhanced and self-directed 
learning of the skill to perform female catheterisation in the 
labour room. Paired t-test results show the two-tailed P-value 
is less than 0.0001. By conventional criteria, this difference 
is considered to be extremely statistically significant. 


While analysing the data obtained from feedback 
questionnaire, we concluded that 14/16 students had liked 
the process very much (circled 5) 2/16 students had liked it 
to a significant extent (circled 4) 8 students commented that 
they had learnt the procedure very nicely. They will not forget 
it ever. Two students have commented that the availability of 
gadgets for learning at the hostel made them spend a lot of 
time on the Internet. They have switched over to other sites 
also when tried to see the procedure in YouTube. 


While analysing the data obtained from 7 faculties of our 
department 5 faculties had like the process very much and 
rest two faculties had liked it to some extent. (Data table and 
figure to be included) 


DISCUSSION 


Students in the health care professions have benefited from 
repeatedly listening to learning material at their convenience 
via mobile technology and have reported high satisfaction 
using audio and video formats in learning.'*'* Social Web 
(Web 2.0) applications, such as podcasts/vodcasts, are 
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becoming, typical technology applications in health care 
professional education and novel research are being 
conducted and published regarding learning outcomes.'*!®"’ 
While no one has clearly defined and agreed on what Medicine 
or Health 2.0 is, researchers have determined the term 
originated from the concepts of medicine and Web. 2.0.'° 


A podcast/vodcast may consist of an audio and video file 
distributed to a selected media player over the Internet, 
phones, phones, smartphones, phones, 1Pad-style notebooks, 
or downloaded to an 1Pod-like device. Video podcasts may 
then be referred to as Medicine/Health 2.0 tools to affect 
health care and education, and perhaps even in underserved 
countries where mobile health technology is expanding." 


Regarding the use of video iPods in higher education, audio 
and video formats enhance learning outcomes.'””” Health care 
professional students report satisfaction in listening to lecture 
material and viewing clinical skills.*! This innovative pocket- 
sized mobile device is becoming part of the physician’s 
repertoire of diagnostics, educational tools, and research 
interventions. However, there is a lack of evidence around 
how mobile technology, and using it as a platform for medical 
education, affects practitioner competence in clinical skills 
and procedures. 


CONCLUSION 


Technology-enhanced learning offers a novel pedagogical 
approach to enhance medical ‘students’ medical skill 
competencies levels. The outcomes of this study have shown 
an encouraging result. This study has also illustrated a need 
for further investigation to generalise to the medical school 
population. Further research in this area can probably prove 
that we need this new learning skill the teaching method to 
make our medical graduate competent to perform procedural 
skill better than conventional teaching methods. It was used 
as a Starting point of new learning methods and they-learning 
methods to encourage them to try newer learning methods 
and learning methods and reported feeling benefitted from 
this change. The technology-enhanced learning and DOPS 
assessment may have a definitive role as a motivational tool 
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Background and aims: Optic neuropathy refers to disease of the optic 
nerve which can present in isolation and/or in association with other 
neurological or systemic diseases. The present study has been undertaken 
to study the clinical, electrophysiological and radiological features of 
various optic neuropathies. Materials and methods: This is a prospective 
observational study and conducted from August 2015 to July 2017 at 
Gauhati Medical College, Guwahati. Detailed neurological evaluations 
along with investigation were done in all patients. Results: A Total of 
112 patients were included among which 57(50.9%) were male and 
55(49.1%) were female. Mean age and duration of symptoms was 35.44 
years& 2.0640.97 weeks respectively. Out of 112 patients, bilateral 
involvement was noted in 57(50.9%) and unilateral in 55(49.1%), so, 
total 169 abnormal eyes and 55 normal eyes were examined. Associated 
ocular symptoms were ocular pain, colour vision defect, subjective 
contrast sensitivity and relative afferent pupillary defect. On fundoscopy; 
patients were grouped into involvement of optic disc (IOOD/Papillitis), 
retrobulbar and neuroretinitis on the basis of affected part of optic nerve. 
Relevant positive findings were aquaporin-4 IgG antibody, Angiotensin 
converting enzyme, Antinuclear Antibody with reactive VDRL, Toxoplasma 
serology, anti hepatitis C virus, leptospira serology and low serum vitamin 
B, level. VEP, OCT, CSF and neuro imaging study were done in all 
patients. Patients were further classified etiologywise among which 
demyelinating patients’ group (MS, NMOSD and AIDON), i.e., 
65(58.03%) was major group. Other etiologies included ischemic, 
Neurosarcoidosis, toxic and others. Conclusion: The differential diagnosis 
of optic neuropathy is extensive and apart from demyelination, other 
causes like ischemic, nutritional, toxic, infective and autoimmune should 
be considered. All patients need long term follow up. 


Keywords: Optic neuropathy; electrophysiological; radiological; etiology. 
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INTRODUCTION 


Optic neuropathy occurs in a variety of clinical setting and 
can present in isolation and/or associated with other 
neurological or systemic diseases. The key features of optic 
neuropathy are visual loss (affecting visual acuity, colour 
vision, or visual field) accompanied by abnormal optic disc 
appearance or relative afferent pupillary defect (RAPD). The 
most common causes of optic neuropathy are demyelination, 
ischemic, toxic and autoimmune disorder. In a tropical country 
like India, apart from the usual suspects, nutritional and 
infective should also be considered. Multiple Sclerosis (MS) 
is moderately prevalent in India (Pandit L et al).' Clinical and 
demographic features are similar to that in the west. Several 
Indian studies have shown that Optic Neuritis (ON) is the 
initial manifestation in 23.6 to 53.3% of patients with Multiple 
Sclerosis (Syal P et al.?, Gangopadhyay G et al.).° 


The present study has been undertaken to study the clinical, 
electrophysiological and radiological features of various optic 
neuropathies. 


MATERIAL AND METHODS 


In the present study, all patients irrespective of age and sex 
who presented with history suggestive of optic neuropathy 
(history of visual loss affecting visual acuity, colour vision, 
or visual field accompanied by abnormal optic disc 
appearance or a relative afferent pupillary defect) were 
included. The exclusion criteria were (1) patients with altered 
sensorium, (11) diagnosed cases of optic atrophy, (111) 
intracranial space occupying lesions and (iv) patients with 
history of trauma. It 1s a prospective observational study 
undertaken at Gauhati Medical College, Guwahati and 
conducted from August, 2015 to July, 2017. Detailed 
neurological evaluation along with complete blood count 
(CBC) including erythrocyte sedimentation rate (ESR), liver 
function test (LFT), renal function test (RFT), electrolytes, 
Venereal Disease Research Laboratory (VDRL), antinuclear 
antibody (ANA) and chest X-ray (CXR) done in every patient. 
Leptospira, Toxoplasma, Angiotensin converting enzyme 
(ACE) were done in selected patients. Other investigations 
were done as and when needed as per clinical conditions. 
Cerebrospinal fluid (CSF) study consisted of total cell count 
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including differential count, sugar, protein, Acid Fast Bacilli 
(AFB), gram’s stain, fungal stain, Adenosine Deaminase 
(ADA), VDRL, Cryptococcal Antigen, polymerase chain 
reaction (PCR) for herpes virus, tuberculosis (TB), Japanese 
encephalitis (JE ), ACE, oligoclonal band (OCB). Visual field 
charting by automated perimetry, optical coherence 
tomography (OCT), electrophysiological studies include 
Visual Evoked Potential (VEP) done in all patients. 
Neuroimaging of brain including orbit and spine was 
contemplated in all patients. Magnetic Resonance Imaging 
(MRI) was done 1n majority of patients although computerized 
tomography (CT) of brain and orbit was considered in few 
patients due to financial constrains. Statistical testing was 
conducted with the statistical package for the social 
science system version SPSS 17.0. 


RESULTS 


Among 112 patients in the study 57(50.9%) were male and 
55(49.1%) were female. Mean age was 35.44 years 
(Standard Deviation (SD) of 15.19 and range 16-81 years 
(Figure 1). 

















Figure 1 Bar diagram showing age distribution of patients 
affecting most common in 21-30 years of age group 


The mean duration of symptoms was 2.06+0.97 weeks (range 
0.4-5.4 weeks). Out of 112 patients, bilateral (B/L) 
involvement was noted in 57(50.9%) and unilateral (U/L) in 
55(49.1%) of patients. So, total 169 abnormal eyes and 55 
normal eyes were examined. At the time of presentation, first 
attack was noted in 97(86.60%) of patients, second attack 
in 14(12.5%) of which 10 patients were of MS and 4 patients 





Figure 2 Bilateral papillitis (A, B) right sided neuroretinitis (C) 
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were of Neuromyelitis Optica Spectrum Disorder (NMOSD) 
and third attack noted in 1(0.90%) patient of NMOSD. Ocular 
pain was noted in 84(75%), colour vision defect in 
105(93.8%), subjective contrast sensitivity in 91(81.3%), 
redness of eyes in 12(10.7%) and RAPD in 61(27.23%) of 
patients. Out of 224 eyes on fundoscopy, patients grouped 
into involvement of optic disc (IOOD/Papillitis) in 
141(62.9%), neuroretinitis in 6(2.7%) and retrobulbar in 
22(9.8%) (Figure 2). 


Additional significant neurological features noted in the study 
were headache in 41(36.6%), hemiplegia in 6(5.4%), 
paraplegia in 4(3.6%), quadriplegia in 8(7.1%), sensory 
findings in 37(33%), cerebellar involvement in 2(1.8%), 
bladder and bowel in 12(10.7%) and Lhermitte’s sign in 
4(3.6%) patients. Out of 112 patients, history of diabetes 
mellitus and hypertension was elicited in 12(10.7%) patients, 
patients on antitubercular therapy (ATT) in 8(7.1%), chronic 
kidney disease (CKD) on haemodialysis in 1(0.9%), chronic 
liver disease (CLD) in 1(0.9%) and 1(0.9%) patient on 


Table 1 Relevant abnormal investigation parameters 






















ANA including others 
Low serum vitamin B12 2.6% 


Anti hev including 0.89% 


others parameters 
0.89% 


Leptospira serology 
Toxoplasma serology 1.78% 
2.6% 


SenimACE 


Meningeal biopsy 
(non-significant) 
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vinblastine for Non Hodgkin’s Lymphoma. Baseline 
investigations revealed raised ESR in 41(36.60%), deranged 
LFT in 10(8.90%), and deranged RFT in 1(0.89%) patient. 
Other relevant investigations were positive aquaporin 4 IgG, 
ACE, ANA including profile, low vitamin B,,, VDRL, 
Toxoplasma serology, anti HCV, Screening for Hereditary 
Leber’s (LHON) and Leptospira (Table 1). 


CSF analysis revealed pleocytosis with low to normal sugar 
and normal to high protein with raised ADA in 7(6.25%). 
Other specific positive test in CSF were OCB in 7(6.25%), 
ACE in 10(8.9%), VDRL in 3(2.60%) of patients. 
Electrophysiology study (VEP) of 112 patients was recorded 
among which 169 eyes were abnormal and 55 were normal. 
Out of 224 eyes, 106(47.32%) eyes showed prolongation of 
latency and normal amplitude among which demyelinating 
group. This group include multiple sclerosis (MS), 
neuromyelitis Optica Spectrum Disorder (NMOSD) and acute 
idiopathic demyelinating optic neuritis (AIDON) and this 
group consisted of 85(80%) eyes. 24(10.71%) eyes showed 
normal latency and decreased amplitude among which 
ischemic and toxic consisted of 23(95.84%) of eyes. 
39(17.41%) eyes showed prolongation of latency and 
decreased amplitude among which inflammatory, toxic, 
nutritional and demyelinating consisted of 33(84.61%) of 
eyes. Visual Field Charting by automated perimetry revealed 
centrocaecal scotoma in 24(10.71%), central scotoma in 
4(1.8%), inferior arcuate scotoma in 4(1.8%), altitudinal in 
4(1.8%), triple quadrant scotoma in 4(1.8%), double arcuate 
scotoma in 2(1%). OCT - Full Macular Thickness (FMT in 
uw), Total Macular Volume (TMV in mm?*) and Retinal Nerve 
Fibre Layer (RNFL in yw) of 112 patients among which 169 
eyes were abnormal and 55 eyes were normal. Eyes (both 
normal and abnormal) examined on fundoscopy revealed 
IOOD/Papillitis in 141(62.9%), neuroretinitis in 6(2.7%) and 
77(34.4%) were normal of which 22(9.8%) were retrobulbar 
and 55(24.6%) were normal eyes. Findings were statistically 
analysed and p value (<0.001) 1s significant for all the grouped 
analysed. MRI brain including orbit (plain and contrast) was 
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Figure 3 (A, B, C) MRI showing T2 and FLAIR hyper intensities denoting demyelinating lesions in Brain and spinal cord 
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done in 76(67.85%) patients which revealed optic nerve 
abnormalities (enhancement/enlargement) in 57(75%) 
patients, periventricular lesions in 15(19.73%) patients of 
multiple sclerosis, white matter ischemic changes in 
14(18.42%) patients. Out of 30 patients in which MRI Spine 
was done longitudinal extensive transverse myelitis (LETM) 
noted in 10(33.33%) and acute partial transverse myelitis 
(APTM) in 1(3.33%). CT scan of brain with orbit (plain and 
contrast) done in 36(32.14%) patients which revealed optic 
nerve abnormalities in 3(8.33%) patients and others were 
nonsignificant (Figure 3). 


DISCUSSION 


The optic nerve, the extension of the central nervous system, 
is really a tract and not a peripheral nerve. It begins 
anatomically at the optic disc, but physiologically and 
functionally within the ganglion cell layer of retina. The optic 
nerve is about 50mm long and extends from the eye to the 
optic chiasm. It has four portions: Intraocular or the optic 
disc (1mm), Intraorbital (25mm), Intracanalicular (9mm) and 
intracranial portion (16mm). Arterial supply is from the 
ophthalmic artery and the veins draining the optic head and 
the remaining orbit have no valves and freely anastomose 
which ultimately drain into the central vein of the retina. Once 
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the diagnosis of optic neuropathy has been made, wide 
differential diagnosis of possible etiologies like demyelinating, 
inflammatory, ischemic, toxic others should be considered. 
If the optic nerve head is swollen on ophthalmoscopy, then 
the term papillitis or anterior ON is used and if it is normal on 
ophthalmoscopy, then it is called retrobulbar ON (Cogan DG 
et al).* 


Based on the site of involvement, ON can be categorized into 
four main subtypes ( Osborne BJ et al)° 


1. Papillitis: nvolvement of the optic disc. 


2. Perineuritis: involves the optic nerve sheath while the 
optic disc may/may not be swollen. 


3. Neuroretinitis: Concomitant swelling of the optic nerve 
and the macula. Exudates that form around the macula 
give the appearance of a star. 


4. _Retrobulbar neuritis: involvement of optic nerve behind 
the eye. 


In the present study of 112 patients, 57 (50.9%) were male 
& 55 (49.1%) were female, mean age of the patients was 
35.44 years (SD — 15.19 & range 16-81 years) & mean 
duration of symptoms was 2.06 + 0.97 weeks (range 0.4- 
5.4 weeks). Comparison with various studies is summarized 
(Table 2) 


Table 2 Various studies conducted with their age and sex distribution 


Author 


Population 


No of patients 


Mean age 30.5 


Female:male 


Further 112 patients were classified according to etiology, of 
which NMOSD consisted of 18(16.07%) patients; MS 
consisted of 15(13.39%) patients, AIDON consisted of 
32(28.57%) patients. Hence if these three groups (MS, 
NMOSD and AIDON) were taken together, then the total 
number of patients will be 65(58.03%) patients were of 
demyelinating etiology. AIDON is by far the most common 
type of optic neuritis throughout the world. Although the 
clinical syndrome of acute optic neuritis has been well 
recognized for many years, much information about ON was 
obtained from the optic neuritis treatment trial (ONTT; Roy 
W Beck et al).? Other etiology were ischemic consisted of 
12(10.71%) patients, probable Neurosarcoidosis consisted 
of 10(8.9%) patients, toxic consisted of 9(8.03%) patients, 
Luetic consisted of 3(2.67%) patients , nutritional consisted 
of 3(2.67%) patients , autoimmune consisted of 3(2.67%) 
patients, Toxoplasma consisted of 2(1.78%) patients, 
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Present study 


Indian 


pad ie 34.6 + 11.855 


Years covered by study| 1989-1999 1957-1980 | 1986-1998 1990 2014-2017 


100 


neuroretinitis of possible viral etiology consisted of 
2(1.78%), hepatitis C consisted of 1(0.89%) patient, 
Leptospira consisted of 1(0.89%) patient , hereditary Leber’s 
consisted of 1(0.89%) patient (Table 3). 


In the present study B/L involvement was seen in 57(50.9%) 
and U/L in 55(49.1%). Further, progression (PR), associated 
ocular pain, colour vision defect and subjective contrast 
sensitivity were noted in which 94(83.92%) patients’ 
symptoms were non progressive (NP). Bilateral involvement 
was more common in patients of demyelinating etiology. 
Among 32 patients of AIDON, 2 patients developed features 
of MS on follow up. In other etiologies like Ischemic, 
Neurosarcoidosis and toxic, patients also had predominantly 
bilateral involvement. Adie et al.,'° found only one case of B/ 
L ON in series of 70 patients. In retrospective analysis by 
Morrissey et al.,''in 23 adults found that causes of B/L 
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Table 3 Etiology wise patients’ distribution 


Etiology Bilateral Unilateral Total Avg. age (years) Sex(m/f) 

NMOSD 10 18 32332215537 6/12 
MS 5) 10 15 34.6 11.855 6/9 

AIDON 14 18 32 28.59 11.12 17/15 
Ischemic 7 5 12 52.67 + 14.49 4/8 
Neurosarc oidosis 6 4 10 40.7 12.597 5/5 
Toxic 8 l 9 34.67 11.53 hie 
Luetic | 2 3 45+ 21.79 3/0 
Nutritional 1 2 3 39 + 20.66 3/0 
Autoimmune 3 0 B 41.67 7.638 12 
Toxoplasma 0 2 2 23.210) 1/1 
Neuroretinitis 0 2 2 ZA 2A 2/0 
Hepatitis C l 0 l 33 1/0 
Leptospira 0 | it 81 0/1 
Hereditary Leber’s 0 l 22 1/0 

Total a7 55 112 59/53 


simultaneous acute ON seen in 5(22%) who developed clinical 
evidence of MS. In many of these series, the time interval 
between attacks in the two eyes is not stated. Park K et al.,” 
observed Uhthoff’s phenomenon in 48.1% of their patients. 
Jena SS et al.,’ in their study found Uhthoff’s phenomenon 
in 5 patients (3.2%) out of 157 patients whereas 1n the present 
study Uhthoff’s phenomenon is noted in 4(3.6%) patients. 
Ischemic optic neuropathies (IONs; Hayreh SS et al.)'° 
constitute a major cause of blindness or seriously impaired 
vision among the middle aged and elderly population. IONs 
consist primarily of two types: anterior ischemic optic 
neuropathy (AION) and posterior ischemic optic neuropathy 


(PION). The term ‘autoimmune optic neuritis’ has been 
suggested for cases of optic neuritis in which there is both 
serologic evidence of vasculitis, such as positive ANA, but 
no signs of systemic involvement other than the optic 
neuropathy; and progressive visual loss that tends to be 
responsive to treatment with systemic corticosteroids and 
that is often steroid dependent. Moreover, in the present study 
including probable Neurosarcoidosis patients didn’t suggest 
pulmonary involvement both clinically and radiologically. In 
the present study, Neurosarcoidosis was categorized as per 
zajicek diagnostic criteria (Ferriby D et al.)'* (Table 4). 


Table 4 Zajicek diagnostic criteria 


Definite 
h: Histologic confirmation of affected tissue 


Probable 


1. Evidence of CNS inflammation on MRI or CSF 


Evidence of systemic sarcoidosis with histologic confirmation and/or at least two of the following indirect indicators: FDG-PET, 
gallium scan, chest imaging, serum ACE 


Possible 


1. Above criteria not met 


The optic neuropathy in tubercular meningitis (TBM) in 
8(7.1%) patients was due to ATT in the studied patient as it 
occurred after 7-10 days of starting ATT and was not due to 
other causes of visual loss in TBM as supported by repeat 
investigation including neuroimaging which didn’t showed 
any new feature. Ethambutol is undoubtedly most often 
implicated in toxic optic neuropathy. The potential for visual 
impairment was recognized soon after it was introduced. 
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Optic neuritis due to Isoniazid has been described sporadically 
among adult patients. The onset of visual symptoms generally 
occurs within ten days of starting antitubercular therapy but 
may occur even two to three months after initiation of therapy. 


Analysis of initial perimetry in the ONTT (Roy W. Beck et 
al)? showed that the most common presenting pattern was a 
diffuse field defect (48%), with altitudinal/arcuate defects in 
20%, and central/cecocentral loss in only 8% and it has long 
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been postulated that ON tends to affect the papillomacular 
bundle with resultant central/cecocentral scotoma in ON 
patients. While studying CSF of ON patients, Puccioni SM 
et al.’° concluded CSF OCB in 85% of patients with definite 
MS. Further studies have showed that patients with positive 
OCB have a worse prognosis in comparison to those with 
negative bands, and the risk of progression to a second attack 
is doubled. In the analysis of VEP, Kiiski HS et al.,'° showed 
P100 latencies to be prolonged in MS compared to healthy 
controls. In the study by Halliday et al.,'’ and Matthews et 
al.,'* VEP was prolonged and abnormal in almost all patients 
of ON and stated VEP was more sensitive than MRI in respect 
to ON. As per ONTT (Roy W Beck et al),'° the VEP is often 
abnormal in patients with ON and an abnormal VEP in a 
clinically diagnosed ON does not alter the diagnostic or 
treatment. In terms of OCT, Z Habot-Wilner et al.,'” 
demonstrated flattening of the foveal contour, thickening of 
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the neurosensory retina, and accumulation of subretinal fluid 
in all studied eyes. A vast change was seen in the line of optic 
neuropathies with the widespread availability of MRI leading 
to CT scan role to a little. As per ONTT (Roy W Beck et al.),’ 
periventricular white matter signal abnormalities on MRI 
consistent with MS had been reported in 40 to 70% of cases 
of isolated ON. MRI with gadolinium may show enhancing 
lesions in 26 to 37% of patients with isolated ON and may 
increase the detection of disease activity. MRI generally 
cannot distinguish acute demyelinating optic neuritis from 
other forms of inflammatory optic neuropathy. e.g., 
sarcoidosis, syphilis (Cornblath WT et al.).”° Patients having 
prior nonspecific neurologic symptoms with previous history 
of optic neuritis with abnormal MRI scan having three or 
more lesions and increased CSF oligoclonal bands have high 
risk for developing MS. Comparison of MRI findings between 
NMOSD and MS are summarized (Table 5). 


Table 5 Comparison of MRI findings between NMOSD and MS 


Spinal cord 
Central/gray matter involvement 

T1 hypointensity common on acute lesions 
Long-length/posterior-chiasmal lesions 


Periependymal lesions surrounding the ventricular 
system (wide-based along the ependymal lining) 


Hemispheric tumefactive lesions 


Lesions involving corticospinal tracts 


Brain 


Others 


“cloud-like” enhancing lesions 


lesional tracts and associated cortex 


Lesional myo-inositol reduced on magnetic resonance 


spectroscopy; 


CONCLUSION 


Our study showed that optic neuropathy can have varied 
etiology. Though demyelinating disease was the major group 
but other causes of optic neuropathies like ischemic, 
nutritional, toxic, infective and autoimmune should be 
considered. A proper diagnosis can only lead to optimal 
management and follow up. 


Ethical clearance: Taken. 
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Longitudinally extensive lesion (>3 vertebral segments) 


Normal-appearing tissue involvement may be limited to 





Short, often multiple lesions 
Peripheral/asymmetrical/often posterior 
T1 hypointensity rare 

Short-length lesions 


Dawson fingers (perpendicular to ventricles)/s-shaped 
u-fiber lesions, inferior lateral ventricle and temporal 
lobe lesions 


Cortical lesions 
Perivenous lesions 
Ovoid or ring/open-ring enhancing lesions 


Normal-appearing white matter manifests tissue damage 
using special mri techniques 


Lesional n-acetyl-aspartate reduced on magnetic resonance 
spectroscopy; 
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Background and aims: The present scenario of globalisation, urbanisation 
and industrialization is creating lot of stress on individual in particular as 
well as on the society in common. Person who are not able to sustain these 
stressful situations are the major victims of suicidal deaths. Materials and 
methods: Present study is carried out at the department of Forensic Medicine 
and Toxicology and post mortem centre of a tertiary care hospital and a 
medical college in Mumbai region. Suicidal hanging cases over the last 
two years were included for this study. The statistical analysis was carried 
out using the Microsoft Excell and SPSS software 18. Ethical clearance 
was obtained from the ethics committee of the institute. Results: A total 
124 cases of hanging were studied in detail. Out of 124 suicide cases 77 
were males (62.10%) and 47 were females that is 37.90%. Fifty-seven 
victims were of age group between 21 to 30 years (45.97%). Privacy for 
suicide was maintained by selecting lonely place by 97 cases (78.22%). 
Conclusion: The most commonly affected age group was between 21 to 30 
years. In the present study male victims (62.10%) outnumbered the female 
victims. The lower socioeconomic group was more vulnerable (49.5%) for 
suicide. Most victims were married and committed suicide due to 
unemployment and money crisis. The commonest cause of suicide in 
housewives was marital disharmony and dowry related issues. 


Keywords: Suicidal hanging; vulnerable age group; socioeconomic status; 
privacy for suicide, suicide note. 
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INTRODUCTION 


Suicide is a major public health problem: approximately 0.9% 
of all deaths arethe result of suicide. About 1000 persons are 
estimated to commit suicide each day worldwide.' Suicide 
may be defined as, “an intentional act causing harm to a 
person amounting to death and committed by person himself 
in the absence of contribution from any external agency 
particularly in the commencement of act.* Recently the term 
suicide has been replaced by “Intentional Self-Harm” (ISH) 
in the scientific literature due to derogatory nature of the 
word “Suicide”.? Hanging is almost always suicidal or 
accidental, the former being by far the most common.’ Most 
hangings are self-suspensions, this may be carried out by a 
wide variety of methods, but a typical method of self- 
suspension is to attach a thin rope to a high point such as a 
ceiling beam or staircase.’ Any substance that is available at 
the time of the impulse has been used by the suicides as a 
ligature for hanging.* 


MATERIALS AND METHODS 


This study is prospective study carried out at post mortem 
centre attached to Medical College in Mumbai. Only the alleged 
suicidal cases or suspected suicidal deaths by hanging are 
included in this study. The natural deaths, accidental deaths, 
deaths due to multiple injuries are excluded. The study 
duration is two years, i.e., from 1%‘ October 2012 to 30" 
September 2014. 


Collection of data: The primary data in each case is collected 
from the police inquest along with the statement of relatives 
taken by investigating officers. Findings of thorough external 
examination and internal examination of the corpse studied 
in detail. Post mortem reports were studied in all cases and 
suicide notes were investigated. Further toxicological analysis 
and crime scene visit was done wherever feasible. 


Data Analysis: Data were imported from Microsoft Excel 
into SPSS. The later same software was used to generate 
figures and to calculate descriptive statistics, including: 
means, ranges, odds ratios, confidence intervals, and p values. 
Chi Square test was employed to evaluate the statistical 
significance of differences between the categorical variable. 


RESULTS 


Total of 3429 cases were referred for medico-legal post 
mortem examination. Out of these 1669 cases are natural 
and 1314(38.3%) cases are unnatural. In 1314 unnatural cases 
216 are of suicide (16.43%). Out of total 216 cases of suicide 
124 cases (57.4%) are of hanging. Every case of hanging is 
studied in detail and the following observations are made. 


Age: The cases are divided in seven age groups as follows, 
(0-10) years no case found, (11-20) 9 cases(7.25%), (21- 
30) 57 cases(45.97%), etc. The minimum age observed 
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among victims is 11 years and maximum age 1s 85 years 
(Table 1). 


Table 1 Age group wise distribution 


21-30 


31-40 


ees 


41-50 
51-60 


> 60 


Gender: Out of 124 suicide cases 77 are males (62.10%) 
and 47 are females (37.90%). Male to female ratio 1s 1.6:1. 
Mean age for male and female is 37(36.79) year and 29(29.12) 
year respectively. 


Marital Status: Out of 124 cases 81 cases are married 
(65.32%) and 36 cases(29.03%) are unmarried, etc. 
(Figure 1). 











Unmarried Married Divorced Spouse dead 











Figure 1 Marital status 


Table 2 Mean age 


Married 40 (39.79) years 


Occupation: Out of 124, 22 victims were labourers 
(17.74%), housewives- 29 cases (23.4%), students- 2 in 
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number (1.61%), prisoners- 1 case (0.8%), farmers- 3 
cases (2.41%) Those having no job at present are 27 in 
number (21.78%). 


Statistical analysis: 


e Null hypothesis: There is no association between the 
gender and employment in suicide. 


e Alternate hypothesis: There is an association between 
the gender and employment in suicide. 


Out of 124 suicidal cases employment was not known in 11 
cases so chi square table is prepared for 113 cases and the 
result is interpreted. 


Table 3 Chi-square test 
Total 


Employment 


Cae [ea 
at eae 


Chi square (X *) value of the above table is 5.81. 
Degrees of freedom (d.f.) 

= (Column — 1) (Row —- 1) =(2-1) 2Q-1)=1 
Chi square (X ’) tabulated value of d.f. = 1 

is 3.84 at p<0.05 1.e. at 95 % level of significance. 
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As the calculated chi square (X’) value is higher than the 
tabulated (X’) value, we should reject the null hypothesis and 
accept the alternate hypothesis. Probability of the difference 
occurring in gender and employment by chance is less than 5 
out of 100 cases, 1.e., probability of not getting the difference 
between gender and employment in nature is 95%. So the 
gender and employment are associated in suicide. 


Socioeconomic status: Depending on Kuppuswamy’s 
socioeconomic scale groups are made, upper class - 9 cases 
(7.25%), middle-upper class- 3 cases (2.42%), middle-lower 
class- 50 cases (40.33%), and lower class 62 cases (50.0%). 
Out of 124 cases 100 cases are Hindu (80.64%), 18 cases 
are Muslim (14.52%) and 6 cases are Christian (4.84%). Time 
of suicide preferred by 32 victimsis morning -25.80%, 
afternoon - 44 cases (35.49%), evening- 16 cases (12.90%), 
night - 21 cases (16.93%) and late night in 11 cases (8.88%). 


Privacy for suicide: Privacy for suicide is maintained by 
selecting lonely place by 97 cases (78.22%) but not so by 27 
cases (21.78%). In 98 cases (79.03%) suicide is committed 
following sudden provocation and in 25 cases (20.17%) 
suicidal act is planned and pre decided. In 4 cases (3.23%) 
there is a definite history of previous attempts of suicide. In 
four cases (3.23%) multiple methods are used for committing 
the suicide. 


Place of suicide: Place of suicide is own residence in 102 
cases (82.23%), Work Place- 9 cases (7.27%) (Figure 2). 


2.42% 0.81% 0.81% 0.81% 


Custody Public place Hotel Hospital 


Figure 2 Place of suicide 


Behavioural changes: Behavioural changes were noticed 
by relatives in 107 cases (86.3%), changes like become silent 
and less talkative, short tempered and violent or rowdy etc. 
Diagnosed psychiatric illness was found in 8 cases (6.45%). 
History of acute depression is present in 29(23.38%) 
individuals. In 22 cases (17.74%) chronic illness was 
documented as a reason for suicide. Alcohol addictionpresent 
in 18 cases (14.52%). Menstrual history was present in 5 
cases (10.64%) out of 47 females. 
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Suicide within seven years after marriage: This parameter 
was studied because Section 304B of Indian Penal Code deals 
with dowry death: 1) Where the death of a woman is caused 
by any burns or bodily injury or occurs otherwise than under 
normal circumstances within Seven years of her marriage 
and it is shown that soon before her death she was subjected 
to cruelty or harassment by her husband or any relative of 
her husband for, or in connection with, any demand for dowry, 
such death shall be called “dowry death”, and such husband 
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or relative shall be deemed to have caused her death.” 


In present study out of 47 females, 32 females (68.08%) 
were married and out of which 15 females (46.87%) were 
within the seven years of marriage. Out of 15 cases in 3 


cases (20.0%) maternal relatives had allegation about 
death. 


Ligature material used: Commonest ligature materials 
used for hanging are rope in 46 cases (37.1%) followed 
by dupatta in 41 cases (33.1%)etc.(Table 4). 


Table 4 Ligature material used 


Cable wire 1.6 


NW} N 


2 
shit Si 
Ce 
PRubbermbe [TOR 
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Packaging tape 


p= | ba! KO 


i 


Total 


Commonest suspension points used 1s ceiling fan 66 cases 
(53.2%) followed by ceiling (roof) 35 cases (28.2%), Fixed 
knot was present in 105 cases (84.7%), running noose in 18 
cases(14.5%). 


Suicide note: Suicide notes found in 10 cases (8.07%) and 
not found in 114 cases (91.93%). All suicide notes language 
was in mother tongue. In one case (10.0%) written on left 
forearm. Electronic device (laptop) is used in one case 
(10.0%). In all suicide notes reason for suicide was mentioned. 


DISCUSSION 


In present study ligature mark is present in all 124 cases 
(100%). Suicide predominantly noted in males, 1.e., 62.1% 
compared to females, 1.e., 37.9% consistent with PN suresh 
kumar® (51.9%) and correlates with study of Sachil Kumar 
et al’ (56.61%), Bennett and Collins et al.2 (79.5%) and 
Kanchan T et al.? (73.7%). As per Table | most vulnerable 
age group is between 21 to 30 years (45.97%) consistent 
with Behera A et al'® and Ambade VN et al.!' In this younger 
age group suicidal tendency is more frequently observed may 
be due to frustration and acute depression secondary to exam 
failure, unsuccessful love affair, marital disharmony and 
unemployment, etc. 
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According to figure 1 suicide incidences are more in married 
(65.32%) correlated with Behera A et al.'° (72.32%) and Kadu 
Sandeep et al.'° (74.68%), but Panarat Sritus et al.'* observed 
more in unmarried (46.7%). Maximum victims are Hindu 
(80.64%) consistent with Kadu Sandeep et al.'? (87.0%) and 
Kanchan T et al.’ The incidence of suicide is noted more in 
housewives (23.4%) followed by those have no job (21.78%) 
consistent with PN Suresh Kumar et al.° may be due to stress 
and marital disharmony. Maximum (50.0%) cases are from 
lower socioeconomic class consistent with Kadu Sandeep et 
al.'° 


As per Figure 2 place of suicide is own residence in 82.23% 
individuals consistent with Rodge et al.'* (65%) and Lisa BE 
Shields et al.!? (63.9%). Maximum cases occurred in 
afternoon, (35.49%) but Panarat Sritus et al.'* and Kadu 
Sandeep et al.'? found in morning (40.30%) and Behera A et 
al.'° in night. In afternoon family members are outside from 
home for job so that female victims get privacy for their 
suicide act. In present study suicide note 1s observed 1n 8.07% 
cases correlated with Bennett and Collins et al.* (22% ) and 
Panarat Sritus et al.'* (3.70%). Privacy for suicide is 
maintained by selecting lonely place by 78.22% victims but 
not so by 21.78%. 


In 3.23% cases definite history of previous attempts of suicide 
noted consistent with Bagadiya et al.'° (7%). Documented 
chronic illness is a reason for suicide in 17.74% cases 
consistent with Behera A et al.'° (16.4%) and Kadu Sandeep 
et al.,'° (9.49%). Diagnosed psychiatric illness is found in 
6.45% cases consistent with Sachil Kumar et al.’ (10.9%). 
In 3.23% cases victims preferred more than one method to 
commit suicidemay be because of failure of first consistent 
with Behera A et al.'°(2.51%). Menstrual history is presentin 
10.64% females consistent with Behera A et al.!° (30%). 
46.87% femalescommitted suicide within the seven years of 
marriage consistent with DS Bhullar et al.-'7(44.19%). 


According to Table 4 rope (37.1%) is the commonly used 
ligature material by males followed by dupatta (33.1%) by 
females, consistent with Ambade VN etal.'* Unusual ligature 
materials like cable (TV) wire and packaging tape is used 
by victims who committed suicide at workplace and where 
these materials are used by them for their work. Most 
commonly used suspension point used for hanging 1s ceiling 
fan in 53.2% casesclosely related with studies of Patel AP” 
and Meera Th et al.”’ In present study unusual suspension 
points like door grill, window grill, railing, ladder and swinging 
chair hook at roof are used by victims and their body found 
in partial hanging position. The type of knot 1s fixed noose in 
84.7% cases and running noose in 14.5% cases consistent 
with Ambade VN et al.'° Complete hanging seen in 79.83% 
victims followed by partial hanging (20.17%) consistent with 
Ambade VN et al.'° Dried saliva stains are found over the 
angle of mouth in 28.22% cases and absent in remaining 
71.78% cases of suicidal hanging dribbling of saliva/salivary 
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stains not observed, which indicates absence of saliva need 
not necessarily indicate that the hanging is not ante mortem 
and not suicidal. 


CONCLUSION 


Suicide tendency is more in males as compared to females. 
Younger age group (21 to 30 years) 1s more vulnerable for 
suicide. Commonest cause of suicide in housewives is marital 
disharmony and dowry related issues. Unemployment and 
money crisis is the commonest cause of suicide. Own 
residence preferred by maximum (82.23%) victims. 
Behavioural changes are noticed by relatives in 86.3 percent 
cases. Preferred language for suicide note 1s mother tongue 
of victims. Privacy for suicidal act is maintained by 78.22% 
victims. Mentally ill persons are highly prone to develop 
suicidal tendency. In menstrual phase suicidal tendency is 
more seen in females. Dowry demand 1s provocative factor 
for suicidal attempts in newly married females. Dupatta is 
the most commonly used ligature material for hanging used 
by females and rope by males. In 72% cases of suicidal 
hanging dribbling of saliva/salivary stains not observed. More 
vulnerable victims in suicidal hangings are housewives, 
labourers, students, farmers. 
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INTRODUCTION old as civilisation, and it is one of the leading causes of 

unnatural death'. Homicide is wilful killing that incorporates 
Homicide is defined as the killing of one human being by “mensrea’, the mental element of a person’s intention to 
another human being. Homicide is the most serious crime, as commit a crime, and “actusreus’’- actual execution or guilt. 
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The killing of an individual is the highest level of aggression 
in all cultures. Thus, homicide is not only the death of human 
being but also humanity.’ 


Day by day incidences of homicide is increasing due to 
changing lifestyle, unemployment, drug addiction and life 
stress. Investigation of homicide can never be complete 
without a meticulous autopsy examination. The pattern of 
homicidal deaths varies across different populations, across 
different regions and keeps changing with time due to change 
in societal trends and influences. The design of injuries in 
homicidal death may provide helpful information for law 
enforcement strategies. The role of the forensic expert is to 
help in the administration of justice. Medico-legal autopsies 
give the cause and manner of death and share necessary 
statistical data related to legal incidents in the cities and regions 
where the autopsies are conducted. 


The detailed analysis and scientific interpretation of autopsy 
findings are imperative to reconstruct the crime scene. Autopsy 
surgeons not only help to conclude the cause of death of the 
victim by studying the dead body and co-relating with the 
circumstantial evidence but also help to complete the methods 
and means employed in these acts along with requisite detailing 
of the injuries inflicted, which plays a determinant role in 
framing charges in cases. Thus, helping the law to punish the 
person involved in committing the crime. Detailed examination 
of wounds helps in the prediction of the weapon used in the 
killing. The nature of the weapon used and the gravity of the 
injury inflicted together to play a decisive role in identifying 
the charges to be held against the accused, which further 
determine the punishment in each case.° 


A study on the pattern of injuries in homicidal deaths at MBS hospital 


associated with Government Medical College Kota, Rajasthan 


The Kota city 1s situated on the river bank, long railway track, 
connecting Delhi to Mumbai, and there is a dense jungle of 
Chambal also present. These all factors are favourable to 
commit a crime like homicide, and the numbers of homicidal 
deaths are more in the Kota region than in other parts of 
Rajasthan. This study’s primary objectives were to analyse 
the information to determine the pattern of injuries in homicidal 
deaths in the Kota region. 


MATERIAL AND METHODS 


The present study was conducted in the department of 
forensic medicine and toxicology at MBS hospital Kota from 
Jan 2017 to Dec 2018 after taking permission from the research 
review board and ethical committee and completing all due 
formalities. Out of 2013 cases at autopsy, 71 cases of 
homicidal death were reported. 


Inclusion criteria: All homicidal deaths as a result of mechanical 
injuries were included. Exclusion criteria: Homicidal deaths 
due to poisoning and burn were excluded. 


In this study, 67 cases of homicidal deaths due to mechanical 
injuries were included. Detail information regarding crime 
circumstances was sought out from police/magistrate inquest, 
complete history, treatment record and post mortem 
examination. 


RESULTS 


In this two-year study, out of the 2013 total autopsied cases, 
67(3.3%) cases of homicidal deaths due to mechanical injuries 
were included. Deaths due to poisoning and burn, two instances 
of each, were not included in this study (Table 1). 


Table 1 Year-wise distribution of culpable homicide 





Head and face were observed as the most common body part 
targeted with 32(47.8%) deaths due to fatal injuries on these 
parts of the victims, followed by a thoracoabdominal region 


Table 2 Frequency of homicide cases according to fatal 
injuries on body parts 


Body part No. of cases (%) 
52(47 89%) 
06(89%0 


1319.4) 
(20.9%) 





02(3.0%) 
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with 27(40.3%) cases and neck with 6(8.9%) cases. Fatal 
injuries in peripheral parts were observed only in 2(3.0%) 
cases (Table 2). 


Abrasions were the least common fatal wounds on the head 
observed only in two cases. Two deaths of head injuries were 
observed due to fatal firearm injuries. Blunt weapons were 
used in most cases due to their easy availability and because 
most of the crime in our society was not very planned. Six 
deaths were observed due to injuries over the neck region, 
out of which four cases resulted from incised wounds and 
two deaths due to strangulation. Our study showed that 14 
deaths resulted from fatal injuries in the abdominal region, 
and 13 deaths resulted from fatal chest injuries. Twenty-seven 
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deaths were observed due to fatal stab/incised wounds. Out — by neck cases. Deaths due to firearm injuries, out of which 
of which, 25 homicidal deaths resulted from deadly injuries _ three fatal injuries on the abdominal region, two fatal injuries 
on the neck and thoracoabdominal region. Chest and abdominal on the chest and head region (Table 3). 

area were the preferable site for sharp injuries, 21 cases followed 


Table 3 Fatal injuries (wounds) on body parts. 
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PON = pressure over the neck 





Out of 32 cases of head injuries, 28 cases had bruise and followed by the frontal bone. In five cases, there was a fracture 
laceration (by blunt weapons) as fatal injuries, out of which — of more than one skull bones were observed. Fracture of the 
23 cases (n=28) were having fractures of craniofacial bones. base of the skull was observed only in one case (Table 4). 
The most common bone to be fractured was the parietal bone, 


Table 4 Pattern of fractures of skull bone (n=23) 


Multiple bones 05 pA ee | 


Cranio-facial injuries were the most common cause of death This study showed that in more than half 45 cases (67%), 

in 32 cases, followed by haemorrhagic shock in 28 cases. death occurred within 6 hours of the attack, out of which 32 

Five deaths were due to complications of injuries, and two deaths (71%) were as a result of injuries inflicted over the 

deaths were observed as a result of asphyxia. neck and thoracoabdominal region with dangerous weapons 
and means, as shown in Table 3 and 5. 





Table 5 Time of survival of victims of culpable homicide 
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This analysis reflects that injuries were presented over vital 
body parts and were sufficient to cause death in the ordinary 
course of nature, thus constituting the crime of culpable 
homicide amounting to murder. 


Our study showed that the brain was the most common vital 
organ involved in 32 deaths followed by abdominal organs in 
14 cases, out of which liver involved in 05 cases, spleen in 
02 cases, both liver and spleen in 03 cases, intestine in 03 
cases and renal organs in 01 cases. Out of 13 fatal chest 
injuries, the heart and lungs involved in 08 cases, the lungs in 
03 cases and the heart in 02 cases. Out of 06 deaths due to 
neck injuries, 04 cases involved carotid arteries and vein and 
02 cases resulting from asphyxia. 


In this study, defence wounds present in 14 cases (20.8%). 
The most typical defence wounds were incised wounds 
followed by bruises. Defence wounds present primarily on 
the upper limbs. 


DISCUSSION 


Various injuries in homicidal deaths included assault by a sharp 
weapon, blunt weapon, firearms weapon, strangulation, 
smothering, burn and poisoning. The incidence of homicide 
is increasing day by day in different parts of the country, and 
the pattern of injuries in homicidal deaths also keeps changing 
with time. Because of the escalating magnitude and frequency 
of such deaths and their negative impact on society, the present 
study was done to study the patterns of injuries in homicide. 


This study was undertaken to analyse the pattern of injuries 
in culpable homicidal deaths, excluding deaths due to poisoning 
and burn. Total 71(3.5%) homicidal deaths were observed, 
out of which 67(3.3%) deaths resulted from mechanical 
forces. Findings of our study consist of various other Indian 
studies.** 


The most common body part involved was head and face, 32 
cases; these results consist of other studies.’ >> As the head is 
an essential part of the body, it is not a surprise that it 1s a 
fatal attack site. The common fatal injury observed was 
laceration, followed by incised/stab wounds. The findings 
consist of the study of Prashanth Mada et al.,° and Sachin S. 
Sonawane et al.,’ and contrary to the study of Sandip Jhaveri 
et al.® 


In stab/ incised injuries, the abdomen and chest were observed 
almost the same number of cases,'°'' respectively. Total 27 
cases of fatal stab/ incised wounds were surveyed, out of 
which 21 deaths (n=27) due to fatal injuries over the 
thoracoabdominal region. Similar findings followed by Patel 
DJ5 and Murray et al.’ 


In our study, about 80% of victims (53 cases) died within 12 
hours of infliction of injuries, out of which 45 victims died 
within 6 hours of infliction of injuries, and 34 (about 51%) 
victims died on the spot. Karthik S K et al.,'° also observed 
similar findings (56% spot deaths) in their study. 
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The most common cause of death was craniofacial injuries 
(47.8%). These findings consisted of the study of Prashanth 
Mada et al.,° and contradicted the study of Parmar DJ et al..,’ 
in which the most common cause of death was a shock due 
to stab injury. 


In this study, defence wounds were present in 20.8% cases 
consistent with a survey of Parmar DJ et al.,2 but contradicted 
the result of Patel DJ5 (35.4%) and Sonawane SS et al.,’ 
(42.4%). 


CONCLUSION 


Culpable homicide is the worst form of crime. The concerned 
bodies should take a firm step to control this heinous crime. 
A study of the pattern of injuries in homicidal death may be a 
valuable indicator for law enforcement agencies and autopsy 
pathologist. In this study, head and face were mainly attacked 
by blunt weapons, neck and thoracoabdominal region primarily 
targeted by sharp weapons. More than half of victims died 
within 6 hours of infliction of injuries. Defence wounds were 
present in about 21% of deaths. 


Recommendations: Strict enforcement of law should have 
ensued on possession of sharp/firearm weapons. Medical 
persons should appropriately manage injuries in the vital 
region/vital organs. The pattern of injuries is suggestive of 
the manner of death, so a detailed examination of injuries/ 
wounds should be done by an autopsy pathologist and 
investigating officer should work/coordinate with the autopsy 
pathologist in solving homicides. 
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Background and aims: Covid 19 has created havoc in the world. Its impact 
has been seen in every sphere of life including education. Medical education 
is also effected as a result of this pandemic. This study is aimed to find out 
impact of this pandemic in medical education and possible effects of changes 
in medical education. Materials and methods: The study was conducted in 
Gauhati Medical College, Guwahati in May, 2020. A questionnaire was 
prepared to collect data from faculties, residents and undergraduate students, 
It included questions relating to impact, use of technology, online teaching, 
face to face teaching, learning environment, self directed learning, 
communication and social skills, evaluation and future of medical education. 
A five point Likert Scale was used to record their responses. Results: Seventy 
five subjects responded (31 faculties, 44 students, 35 females, 40 males). 
74(98.7%) agreed that medical education is hampered. All (100%) agreed 
adaption to technologies. Sixty respondents (80%) found online teaching 
helpful. 71 respondents (94.7%) found limitations in online teaching. 55 
respondents (73.3%) found online didactic lecture helpful. 90.1% found 
found online tutorial useful. 65(86.7%) believe small group discussion in 
virtual setting. 71(94.7%) respondents believe on face to face teaching. 68 
(90.7%) agreed upon asynchronous learning. 66(88%) suggested small group 
discussion maintaining social distance. 62(82.7%) advocated clinical skill 
training with PPE. All (100%) agreed learning in safe environments. Fifty- 
three respondents (70.7%) want deferral of bedside clinical skill training. 
64 (85.3%) respondents favored deferring clinical posting. 56(74.7%) 
favored clinical skills training in modules, simulation or videos. 58(77.3%) 
agreed upon self directed learning. 67(S9.3%) opined that communication 
skills can be taught by maintaining social distance. Ninety percent (68 
respondents) believe it will be difficult to teach social skills like empathy, 
attitude etc. during pandemic. 97.3% agreed that students should be trained 
for educating society. 98.7% were in favor of evaluation of changes made. 
Sixty six (S8&%) opined on going back to earlier method. All respondents 
support combining virtual method with conventional teaching after 
pandemic. Conclusion: Covid-19 pandemic has forced us to review all 
aspects of medical education in terms of their feasibility and effectiveness. 
It is high time to deeply think about training of the future doctors. Some 
changes in methodology are necessary in current scenario. Help of online 
education and use of technology is the need of the hour. 


Keywords: Medical education; Covid-19; impact; Likert scale. 
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INTRODUCTION 


The ongoing Covid-19 pandemic has become a health threat 
for all. It has affected every sphere of our personal and 
professional life.' There has been extensive effect on medical 
education. Medical education methodology is known because 
of its uniqueness. The medical pedagogy comprises of training 
in knowledge, skill, attitude, behavior and communication. 
Some part of the training require contact with patients. In 
absence of patients it is difficult to train students in these 
areas. In many disasters like fire, bomb blast, earthquakes, 
flood etc. medical education continued in spite of possible 
dangers. But current pandemic situation is different. During 
this time both educators and learners may contact the virus 
or spread the virus unknowingly because of its high contagious 
nature.? 


Social distancing 1s now a norm, So the other forms of 
teaching learning process where no direct patient involvement 
required are also hampered.'? In such a situation medical 
education needs a rapid change from conventional methods 
of teaching to other forms of teaching.** At this point of 
transformation teachers and students are of opinion that 
medical education must be continued in greater interest of 
the society. How effectively it can be done by using different 
methodologies in this time of pandemic is a great question. 
Till now no study is available on this subject in this region. 
This study aims at finding out role of different methodologies 
to impart medical education in terms of knowledge, skill, 
attitude, behavior and communication in current pandemic 
situation. 


MATERIAL AND METHODS 


The study was conducted in Gauhati Medical College and 
hospital, Guwahati between Ist May, 2020 to 15th May, 2020. 
A questionnaire was prepared on different aspects of feasible 
teaching methods in this time of pandemic to collect data 
from faculties and students. The questions were on impact 
of pandemic in medical education, adaption to technology, 
online teaching, conventional face to face teaching, teaching 
environment, self directed learning, attitude and 
communication skill training, evaluation and future of medical 
education. A five point “Likert Scale’ was used to record their 
responses as Strongly disagree-1, Disagree-2, Neither agree 
nor disagree-3, Agree-4 and Strongly agree-5.5. Knowledge 
can be delivered by didactic lecture, small group discussion 
and tutorials. Skill training requires physical examination, 
observing or assisting procedures. Attitude and 
communication training are taught at bedside. Faculties and 
postgraduate students and interns who are working in the 
hospital in this time of pandemic are randomly selected in 
their duty hours and questionnaires were distributed and 
requested them to fill them up in their own suitable time during. 
They were collected later on without having the responder’s 
name or any identification sign 1n it. Statistical analysis of the 
findings were done. 
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A literature search done in pubmed, medline and google to 
find out relevant literature. Findings were discussed in the 
light of these literatures and a conclusion is made. 


RESULTS 


Seventy five subjects responded to the questionnaire out of 
which 31 were faculties and 44 were students (both 
postgraduates and undergraduates). Thirty five were females 
and forty were males. Seventy four (98.7%) respondents 
agreed that medical education is hampered by Covid 19 
pandemic. Sixty eight (90.6% ) fully agreed and sixteen (21.3 
%) agreed upon it. All respondants (100%) agreed that our 
medical program should now adapt to new technologies. Sixty 
respondents (80%) found online teaching helpful. At the same 
time 71 respondents (94.7%) found that online teaching has 
limitations. Fifty five respondents (73.3%) found online 
didactic lecture helpful and 90.1% found (68 respondents )that 
online tutorial is useful. Sixty five respondents (86.7%) believe 
that small group discussion is possible in virtual setting. 
Seventy one (94.7 %) respondents agreed that face to face 
training is important in medical education. Sixty eight 
respondents (90.7%) agreed that asynchronous learning 1s 
important in this time of epidemic. Sixty six (88%) suggested 
small group discussion maintaining social distance. Sixty two 
(82.7%) advocated physical examination skill training with 
proper PPE. All respondents (100%) agreed that learning 
should be always provided in safe environments. 53 
respondents (70.7%) want deferral of are bedside clinical skill 
training. 64 (85.3%) respondents favored deferring clinical 
posting. Sixty four (85.3%) respondents are in favor of 
deferring clinical posting to a period when normalcy returns. 
Fifty six (74.7%) respondents are of opinion that clinical skills 
training should be in modules, through simulation or interactive 
videos. Fifty eight(77.3%) respondents agreed that self 
directed learning will be very helpful in this time . Sixty seven 
respondents (89.3%) are of opinion that communication skills 
can be taught by maintaining social distance. Ninety percent 
(68 respondents) believe that it will be difficult to teach social 
skills of empathy, attitude etc. during this time of pandemic. 
Most of responders (73 respondents, 97.3%) agree that 
students should be trained for educating society. There is a 
strong opinion (74 respondents, 98.7%) in favor of evaluation 
of the changes from time to time. Sixty six (88%) respondents 
believe that once the epidemic is over the medical education 
should go back to earlier method of teaching. All respondents 
(100%) support an idea of combining virtual method with 
conventional teaching even when the pandemic 1s over. 


DISCUSSION 


During pubmed, medline and keyword search in google no 
relevant research during the pandemic period was found. 
However, keywords search in google showed few articles 
relevant with the issues related to medical education in Covid 
19 pandemic. Few scientific articles were also collected from 
pre-Covid period pertinent to some issues of the study. 
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At this time of transition students and educators should analyze There is gross disruption in medical education and training 
effects of current changes and document it. Suzanne Rose during this pandemic.’ It has badly affected residency and 
says that it will help in learning of new principles which can fellowship training. Medical educators are engaged in 
be applicable in future settings. controlling the pandemic and it has reduced their teaching 

time.* Face to face academic activities are stopped for ensuring 
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Figure 1 Response on online teaching (Y axis: Number of respondents) 
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Figure 2 Face to face teaching (Y axis: Number of respondents) 
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Figure 3 Learning environment (Y axis: Number of respondents) 


social distancing. Online teaching is encouraged.* All 
conferences, symposia, workshops, clinical attachment and 
visiting fellowship programs are cancelled.* As a result the 
academic atmosphere is affected.° Our region is also no 
exception to it. Sixty eight (90.6%) respondents fully agree 
and sixteen respondents (21.3%) agree that there 1s impact 
of Covid-19 in medical education. Disease control and patient 
care has become priority in this time of pandemic. Nicholas 
C Bambakidis et al.’ wrote in an editorial that a balance 
between patient care and education priorities is needed at this 
time of pandemic. 


Carnegie Foundation for the Advancement of Teaching 
reported a decade back that medical schools were working 
on transforming medical pedagogy by using technology to 
eliminate or reduce lectures.*’ However this transformation 
was very slow in many medical schools in India. Its 
importance is felt during this period of pandemic and medical 
educators and learners are putting emphasis on it. In this Covid- 
19 era there is a technological need for academic endeavors.° 
In this study all respondents agreed that technology should 
be incorporated in medical education. Eighty percent of our 
respondents fully agreed and twenty percent agreed to it. In 
streamed online lectures, technologies for screen capture and 
online dissemination are in use.* Other used technologies like 
Zoom (Zoom Video Communications, San Jose, California) 
and Slack (Slack Technologies, San Francisco, California) 
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need some improvement.° Emerging technologies like artificial 
intelligence for adaptive learning and virtual reality are likely 
to be an integral components for future medical education.* 
It is suggested that we should springboard on advances that 
are made during this period for improving our medical 
education.’ 


Online training has become relevant in this time of pandemic.° 
The advantage of online teaching 1s that it can be continued 
by maintaining social distance.**° Online teaching includes 
learning from websites, online discussions forums, spaces, 
chat and different apps.* Virtual cases can be made available 
in online teaching.’ Different online tools and platforms can 
be used for formative and summative assessments of students 
for core knowledge.* 


Sixty respondents (80%) in the study found online teaching 
helpful. One advantage of this learning is that resources can 
be easily accessed from mobile devices.* 


Didactic lecture is an important way of providing core 
knowledge to the students. In this study fifty five respondents 
(73.3%) found online didactic lecture helpful. Torda AJ et al. 
observed that students found online learning activities highly 
satisfying.* 


Online tutorials are useful in current situation.’ in this study 
68 respondents (90.1%) found online tutorial useful. Suzanne 
says that if students are in telehealth environment, they can 
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learn critical situations. 


Small group discussion is an important method of learning in 
medical education. Many medical schools, professional bodies 
and education providers have developed modules and courses 
on line.* In this study sixty five respondents (86.7%) believe 
that small group discussion is possible in virtual setting. To 
make it possible faculties should be trained in technology.’ 
Many small group discussions and tutorials are now replaced 
by interactive webinars.* 


Online learning has many limitations too.? Seventy one 
respondents (94.7%) in the study agreed that online teaching 
has limitations Actual feel of clinical experience is not possible 
in online learning.* Training in clinical skills, clinical 
encounters, interpersonal and inter professional 
communications is very essential in medical education.’ It is 
more challenging where procedure based learning like in 
surgical specialties is essential for training.’ Without a patient 
this is a major challenge for medical educators at present.’ 
Few technologies like videos, podcasts, simple virtual reality, 
computer simulations and serious games can be used at present 
to fill this vacuum.* There is also a possibility of 
troubleshooting technical problems disrupting online learning.° 
Other hurdles for online teaching are faculty’s unwillingness 
to embrace technology, costs (many technologies are often 
costly) and expertise.*° Many open free educational resources 
(OER) are available online. Educators and learners can use 
them.* 


In spite of availability of medical education resources on line, 
learning by dealing with patients is best method of learning. 
Many believe that online teaching and learning is now a 
compulsion created by Covid-19. In this study seventy one 
(94.7%) respondents agreed that face to face training 1s 
important. Learners opined in a study that they learned skills 
of history taking,’ physical examination and clinical reasoning 
during bedside teaching where presence of a patient was 
mandatory’? Learning in form of role modeling is possible 
only in actual setting.’ 


Face to face learning experiences are not possible in virtual 
format.' 


Asynchronus learning (“anytime/anywhere’’) is part of 
teaching 1n residency programmes. Many educators are using 
this method.* During this pandemic it is useful. In this study 
Sixty eight respondents (90.7%) agreed that asynchronous 
learning is important. 


Small group interactions with social distancing 1s an idea which 
may be useful during the epidemic. In this study sixty eight 
respondents (90.7%) agreed that asynchronous learning is 
important. 


Physical examination of a patient 1s a very important part of 
medical education. In a study done by K Ahmed et al ninety 
nine percent of students opined that they learned the skill at 
bedside on a patient.'' It is difficult to say how much benefit 
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a student will get by doing examination of a patient with PPE. 
Theoretically it is possible. But, actual feel of palpation by 
bare hands will not be there in an examination with PPE. 
Auscultation will be a technically difficult to teach and other 
physical examinations will be very cumbersome to do with 
PPE. There 1s risk of transmission of virus too. Moreover 
shortage of PPE is a worldwide phenomenon. Whether PPEs 
are to be used for education rather than for treatment 1s also 
a matter of debate. Medical students were barred from entering 
into operation theatre to preserve PPE in University of 
Washington from March 6, 2020.' Training medical students 
in use of PPE was advocated in SARS (severe acute 
respiratory syndrome) pandemic in Singapore in 2003.! 


An educator or a learner may contact the virus in course of 
training.’ It is a challenge to create a safe environment in 
interest of patients, educators and learners.’ All respondents 
in our study agreed on creating a safe environment. The 
Association of American Medical Colleges (AAMC) 
recommended that medical students should not come into 
contact with the patients during this epidemic.”’ 


If it is to happen, clinical skill training should be deferred. In 
this study 53 respondents (70.7%) wanted deferral of bedside 
clinical skill training. Suzanne pointed out one option where 
clinical didactic lessons would be started online earlier and 
clinical skill training later when it is conducive.’ 


Skills can be trained in other ways. Fifty six (74.7%) 
respondents in this study opined that clinical skills training 
should be given in modules, through simulation or interactive 
videos. 


An opinion based study done in UK, shows that clinical 
simulation is a good tool for learning clinical skills.' 


Clinical rotation were deferred in Hong Kong in the SARS 
pandemic in 2003. It was deferred until new cases ceased.’ 
It was done to protect students from contacting the virus 
and also to preserve PPE.’ In this study 64(85.3%) respondents 
favored deferring of clinical posting. Suzanne Rose suggested 
modifying the academic calendar in such a way that initially 
scholarly knowledge on authentic patient experiences should 
be shared. Clinical rotations should be deferred.” Problem may 
arise later® because of two cohort classes of students (one 
with deferred rotation and another with normal rotation) in 
clinics causing density of learners at one point of time.’ 


Self directed learning is an active form of learning. Under 
guidance of the educator a learner can engage himself in 
learning. Fifty eight (77.3%) respondents in this study agree 
that self directed learning is helpful in present situation. Self- 
directed learning can promote individual and inter professional 
education.*” 


Training in interpersonal and communication skill is a part of 
medical education. Enough evidences are there to show that 
these skills play a significant role in patient care.'*-'® Students 
consider bedside teaching with a patient 1s very essential for 
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learning communication.'’ Sixty seven respondents (89.3%) 
in this study believe that this skill can be taught to students 
maintaining social distance with the patients. 


Educators and learners are showing their empathy and altruism 
in different ways by caring patients, taking part in educating 
society and helping people 1n distress. 


Altruism is learnt only in actual patients.* The humanistic 
approach to a patient is learnt at bedside during communication 
and it 1s a great tool for building trust between the patient and 
the clinician. The humanistic aspects of medicine cannot be 
taught in a classroom.'*'? Ninety percent of respondents in 
this study believe that it will be difficult to teach social skills 
like empathy, attitude etc. during the pandemic. 


The traditional way of showing empathy, altruism and other 
human compassionate behaviors must be redefined in this 
epidemic. As the disease is highly contagious any potential 
actions done in good intention with present culture of 
professionalism may cause harm. The situation is becoming 
more difficult because of limited availability of Covid 19 
testings and PPE kits.’ 


Educators and learners are showing their empathy and altruism 
in different ways by caring patients, taking part in educating 
society and helping people in distress.* Suzanne Rose says 
that students can act as educators to their peers, patients, 
and communities in this pandemic. They can use social media 
and other available modalities to educate people in changing 
behaviors in the community in controlling the pandemic.’ 
Seventy three (97.3%) respondents in this study agree that 
students should be trained in educating society.’ 


Any changes done in methods of training need subsequent 
evaluation.” In this study seventy four respondents (98.7%) 
are in favor of evaluation of the changing methods from time 
to time. 


It is acommon notion that one should learn from experiences 
and evaluation will help.’ 


Suzanne Rose suggests research publications for knowledge 
dissemination.’ It is essential to analyse medical education in 
present scenario for making decisions about medical education 
in future.* 


It is very uncertain to say that how long Covid-19 will prevail.’ 
There is a possibility that people will have to live in a new 
normal environment where the virus will exist and use of 
mask, social distancing, quarantine and other anti covid 
measures will remain. In such a situation there will be a major 
change in future training of medical students.’ 


There is least possibility that medical education will return to 
previous approach once the epidemic is over. Technology 
will be used in teaching and learning in future.* This 
transformation will depend on outlook of concerned 
individuals and societies.* Both online and face to face teaching 
will fulfill expectation of the learners.*>’ 
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In this study sixty six (88%) respondents believe that once 
the epidemic is over the medical education will go back to 
earlier method of teaching. But, all respondents (100%) 
support an idea of combining virtual method with conventional 
teaching even when the pandemic is over. The conversion 
will depend on the need of expanding clinical workforce in 
near future. Other factors like availability of educators, number 
of educators and economic status will also play a great role.* 


The co relational research guidelines published by Capilano 
University says that there should be at least 30 or more 
participants in such type of studies.*? This study comprises 
of seventy five respondents and it can briefly reflect opinions 
of the educators and students on medical education during 
and after the pandemic. 


The results of this study will help policy makers, medical 
administrators, educators and learners to decide their future 
course of actions. This study was done in one tertiary care 
teaching institute. So the findings may not be universally 
applicable to all medical institutes. A large multicentre study 
with larger sample size and more questions 1n questionnaire 
will be more informative and useful. 


CONCLUSION 


Covid 19 pandemic has forced us to review all aspects of 
medical education in terms of their feasibility and 
effectiveness. It is high time to deeply think about training of 
the future doctors. Some changes in methodology is necessary 
in current scenario. Help of online education and use of 
technology is the need of the hour. It 1s time to facilitate all 
forms of teaching methodology in a new situation of the Covid 
19 epidemic and thereafter. 
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Background and aims: Fibroadenoma is one of the most typical benign 
breast lesions in our outpatient clinics. Giant Juvenile fibroadenoma (GJF), 
characterized by its alarming rapid growth and gross disfigurement, is less 
frequently identified. Material and methods: All fibroadenomas presented 
to the Outpatient Department from 2011 to 2016 were undertaken. 
Demographic data, duration of symptoms, size at presentation were noted. 
For diagnosis, radiological, cytological and histo-pathological modalities 
were used. Patients were treated by surgical excision and followed up. Three- 
Hundred-Ninety-Four cases were diagnosed as fibroadenoma by both clinical 
and radiological examinations and confirmed by FNAC. Patients with 
fibroadenomas <2cm in size were followed up regularly in the outpatients’ 
department, while those >2cm underwent surgical excision. GJF were defined 
as those with >5cm in diameter. The data were analysed using the Statistical 
Package for the Social Studies (SPSS) version 22 (IBM Corp., Armonk, 
New York). Prior ethical clearance was taken from the institute's ethics 
committee. Informed consent was taken from the participants before the 
collection of the data. Results: The total number of excised fibroadenomas 
was 92(23%). GJF was diagnosed in 4 patients accounting for 4.3% of all 
excised fibroadenomas. Age ranged between 14-23 years. Conclusion: 
However benign these lesions may appear, because of the history of a sudden 
rapid breast enlargement as demonstrated in nearly all the clinical 
presentations, surgical excision remains the mainstay of treatment of such 
lesions to allow the previously compressed normal surrounding breast tissue 
to expand and retain its normal function and cosmetic appearance. 
Radiological modalities such as ultrasound and MRI may aid the diagnosis, 
limiting mammography to the older age group. 


Keywords: Breast lesion; benign; premenarchal. 
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INTRODUCTION 


or by radiological investigations. They account for 
approximately 20% of open surgical breast excisions.' As they 


Benign breast diseases are among the most significant contain the same components as normal breast tissue, they 
proportion of breast complaints presenting to our Outpatient enlarge during pregnancy and regress at menopause in 
Department. Fibroadenomas, usually diagnosed by palpation response to hormonal changes. Their natural history is variable. 
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They usually grow to 2-3cm in diameter.'? It is rare but 
possible to have malignancy within fibroadenomas.’ 


Giant juvenile fibroadenoma (GJF) are rare, about 5% of all 
breast tumours. They are common in young females in their 
teens or early 20s. Their rapid growth raises the suspicion of 
possible malignancy, and they do not become malignant but 
often unsightly and disturbing to the patient.’ 


MATERIAL AND METHODS 


This study was undertaken at Fakhruddin Ali Ahmed Medical 
College Hospital, Barpeta, Assam, from 2011 to 2016. Patients 
diagnosed with fibroadenomas who visited the Surgery 
Outpatient Department were included. Demographic data, 
duration of symptoms, size at presentation, radiological and 
cytological investigations and operative records were included. 
All patients underwent clinical examination, ultrasonography 
and FNAC. 


Patients presenting with <2cm lumps in diameter were 
followed up regularly. Surgical excision was done to all patients 
presenting with lumps >2cm in diameter. Lesions >5cm in 
size were considered GJF and underwent total excision through 
a circum-areolar or inframammary incision, and meticulous 
care was taken to preserve the shape of the breast. Before 
the collection of the data, ethical clearance was obtained from 
the ethics committee. 


RESULTS 


Total of 394 patients was diagnosed with fibroadenoma. Out 
of that, 92(23%) underwent excision. GJF was reported in 4 
(4.3%) patients of 14-23 yrs age. The most typical presentation 
was rapidly growing painless breast mass within 5-8 months, 
with marked breast asymmetry, stretched overlying skin and 
dilated superficial veins average size was 7-15 cm in diameter. 


Ultrasonography showed the presence of a large hypoechoic 
mass surrounded by compressed breast parenchyma yet failed 
to distinguish accurately between the lesion and the active 
breast tissue. 


Hypercellular aspirate containing predominantly stromal cells 
with no atypia was seen in FNAC. 


On gross appearance, mass was well encapsulated and thin- 
walled. 


The characteristic appearance of the intracanilicular and 
pericanilicular growth patterns, dilated spaces, leaf-like 
projections, epithelial hyperplasia, and lack of stromal 
condensation was seen on histopathology. There was no 
recurrence in any of the patients during the follow-up period. 
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Figure 3 The excised 15x20 cm lobulated, thin capsule, 
soft mass 
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Figure 4(a) Breast mass demonstrating proliferating glands 
and stroma with intracanalicular and pericanalicular 
patterns of growth, dilated spaces and leaf-like projection 
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Figure 4b High power demonstration of the above image 
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DISCUSSION 


Fibroadenomas are abnormality of normal development and 
involution; some can be managed without surgical intervention. 
If 1t grows more than 2 cm in size, surgery is considered to 
eliminate anxiety or compromise cosmetic appearance. ! 


GJF are less common, consist of around 5% of all breast 
tumours. They are usually solitary and, by definition, are more 
significant than 5 cm in size or weigh 500 grams.* They 
typically present in young females in their teens or early 20s. 
Their rapid growth raises the suspicion of malignancy. They 
never become malignant, though often unsightly and disturbing 
to the patient.’ Rarely, their rapid enlargement may cause skin 
ulceration, but the skin is not adherent to the tumour.° 


Cystosarcoma phyllodes may be confused with Giant juvenile 
fibroadenoma. They have even similar clinical presentation 
and cytological appearance. It may occur in ectopic breast 
tissue, commonly in the axillary region and, more rarely, the 
vulva and the inguinal areas.° 


Many time it isn’t easy to diagnose preoperatively, and in 
some instances, even on the frozen section. The diagnosis of 
Cystosarcoma phyllodes can be mainly based on increased 
stromal cellularity, pleomorphism, and the presence of mitotic 
figures.’ Due to extensive areas of hemorrhagic necrosis, 
Phylloid tumours may rarely present with bloody nipple 
discharge.’* 


Juvenile gigantomastia can be another differential diagnosis 
of juvenile fibroadenoma. This is characterized by estrogen 
receptor-positive and its hypersensitivity to estrogen.’ 


Different benign breast lesions may occur in prepubertal female 
children. In a reported series of thirty-seven cases of benign 
breast lesions, with ages ranging between 7.5-11.5 years, 
fibroadenoma was the commonest, accounting for 22 
(59.5%), juvenile fibroadenoma 9(24.2%), virginal 
hypertrophy 3(8.1%) and one case of osteosarcoma phyllodes 
1(2.7%), duct papilloma 1(2.7%) and tuberculosis 1(2.7%).'° 


Breast carcinoma 1s sporadic below 20 years. Invasive ductal 
carcinoma, secretory carcinomas, and invasive lobular-type 
carcinoma have sporadically been reported.*'' As 
fibroadenomas have progesterone and estrogen receptors, and 
they at least rely partly on these hormones to grow, similar to 
breast carcinoma. Exogenous estrogen therapy may be 
responsible for developing fibroadenomas as described in a 
case of a complete androgen insensitivity syndrome XY 
karyotype (CAIS) who received exogenous estrogen as 
replacement therapy after orchidectomy.* Multiple Juvenile 
fibroadenomas should be careful managed as there 1s a risk 
of recurrence after local excision.'* According to some 
authors, the security zone of mammary parenchyma is 
mandatory." 


Mammograms are not recommended for this age group. 
Ultrasonography usually shows a diffuse glandular process 
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that may or may not be distinct from the surrounding breast 
tissue. Radiographically it is challenging to distinguish juvenile 
fibroadenoma from cystosarcoma phyllodes.'* MRI may 
accurately delineate additional lesions not demonstrated by 
conventional modalities. '° 


Non-surgical excisions like cryoablation for cytologically 
proven fibroadenomas have played a role in size reduction or 
total elimination of lesions with minimal scarring and patient 
satisfaction.' However, this method is slow (3-12 months) 
and tedious. Another non-surgical method is an ultrasonic 
guided vacuum-assisted biopsy. It is used for lesions of <2cm 
in diameter. For larger lesions, >2cm in diameter, the success 
rate is low. Consequently, some patients have had to undergo 
conventional surgical excision.'® 


Endoscopic resection of benign breast tumours and axillary 
dissection has gained some popularity in recent years. Both 
methods of using the anterior adipose tissue or retro mammary 
space have been equally reported. They provide superior 
cosmetic results with high levels of patient satisfaction. 
However, the mean duration of the surgery 1s 79 minutes 
with a mean hospital stay of 3.5 days compared to the 
conventional day- surgery procedure of the classical 
excision.'7!® 


In this study, teenage patients presented with rapidly growing 
benign breast lesion were included. Ultrasonography confirmed 
the presence of a sizeable hypoechoic mass surrounded by 
compressed breast parenchyma but failed to show details of 
the margins. FNAC and histopathology confirmed the 
diagnosis of GJF. 


CONCLUSION 


Giant juvenile fibroadenoma 1s a condition of young females. 
The primary treatment is surgical excision. Meticulous care 
must be taken to attain the best cosmetic results and breast 
function or management outcome. The surgeon’s preference 
and skills should determine the surgical approach. 
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Background and aims: Chemotherapy-induced neutropenia (CIN) is one 
of the most common side effects in breast cancer patients receiving 
myelosuppressive chemotherapy like Paclitaxel which adversely affect 
patient outcomes. Materials and methods: A single centre, retrospective, 
observational study was conducted on 210 breast cancer patients with prior 
adequate bone marrow, hepatic and renal functions, receiving Paclitaxel 
as neoadjuvant or adjuvant or palliative chemotherapy from January 2018 
to April 2019 at State Cancer Institute (SCI), Guwahati, Assam, India. 
Patients with a history of taking immunosuppressive agents, 
immunodeficiency states, hematological disease and any intercurrent illness 
were excluded from this study. Paclitaxel was given two weekly for four 
cycles at a dose of 175mg/m2 in each cycle. A total of 836 cycles were 
observed for 210 patients, while four patients did not complete the last 
cycle due to peripheral neuropathy. Results: The average age of the patients 
was 49.44+9.13 years. Among 210 patients, 82 patients presented with 
neutropenia (39.02%), while total neutropenia episodes were 128 (15.31%). 
Seven patients presented with febrile neutropenia (FN) out of 82 patients 
who received Paclitaxel (&.54 %). Prior incidence of CIN, advanced age, 
poor performance status and lower baseline Hb% were found as risk factors 
for CIN. Conclusion: The incidence of CIN and CIN episodes was 39.02% 
and 15.31%, respectively, in our study. Hence judicious use of Granulocyte 
colony-stimulating factor (G-CSF) as prophylaxis in our populations with 
close monitoring and as needed may be undertaken. However, the limitations 
of our study were the small sample size. Hence, further studies are necessary 
for a large scale population to confirm the findings of our research. 


Keywords: Chemotherapy-induced neutropeni; Paclitaxel; North-East India. 
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INTRODUCTION 


Breast cancer is the most commonly occurring cancer in 
women in developed and developing countries like India and 
the second most common cancer worldwide after lung cancer. 
According to Global Burden of Cancer (GLOBOCAN) study 
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2018, there were over 2 million new breast cancer cases 
were reported in 2018 worldwide.' 


Indian Council for Medical Research [ICMR] has reported 
1.5 lakhs of new breast cancer cases in India per year. 
Chemotherapy is one of the mainstays in the management of 
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breast cancer. Paclitaxel is an effective anticancer agent 
derived from the bark of Taxus brevifolia Nut (Taxaceae) 
and forms one of the most commonly use chemotherapeutic 
agents in breast cancer management in various settings like 
neoadjuvant, adjuvant or palliative setting.’ 


Myelosuppression is a significant dose-limiting side effect of 
Paclitaxel manifested as anemia, neutropenia, 
thrombocytopenia or a combination of any of these. Paclitaxel 
induces troublesome neutropenia of grade 3-4 in the dose 
range of 150-250 mg/m? in more than 50% of the patients. 
According to the Common Terminology Criteria for Adverse 
Events version 4.0 (CTCAE v 4.0), neutropenia is defined 
by a granulocyte count below 1.5x10°/L (Table 1). CIN 
increases the risk of infection which 1s typically manifested 
by fever. When neutropenic patients develop fever, 1.e. FN, 
the likelihood of infection and serious consequences often 
necessitates immediate hospitalization for urgent evaluation, 
ongoing monitoring, and empirical administration of broad- 
spectrum intravenous antibiotics.’ 


The management of CIN often mandate the use of G-CSF 
other than chemotherapeutics dose reduction, dose delay and 
discontinuation of chemotherapeutic agents, which seriously 
interfere with the delivery of optimal treatment and possibly 
adversely atecting patient outcome.*” 


SCI, Guwahati is one of India’s North-Eastern region’s tertiary 
care oncology centers, providing comprehensive oncology 
services to the patients of this regions; however, data 
regarding neutropenia in breast cancer patients from this part 
of India is limited. With the knowledge from the existing 
literature, we have aimed to investigate the profile of CIN in 
breast cancer patients receiving Paclitaxel; use of G-CSF in 
neutropenic breast cancer patients of North-east populations 
receiving Paclitaxel as chemotherapy and to evaluate the 
association of CIN with other baseline patient characteristics. 


MATERIALAND METHODS 


The present study is a single centre hospital-based 
retrospective observational study done at SCI, Guwahati, 
Assam, India. 


Study population: 


All breast cancer patients with adequate baseline bone marrow, 
hepatic and renal functions who develop neutropenia after 
receiving Paclitaxel as neoadjuvant or adjuvant or palliative 
chemotherapy under the Medical Oncology department at 
SCI Guwahati from January 2018 to April 2019 over 16 
months were included in the study. Patient with a history of 
taking immunosuppressive drug or patient with 
immunodeticiency status or any hematological diseases or 
any intercurrent illness were excluded from the study. 


Paclitaxel was given two weekly for four cycles at a dose of 
175mg/m2/cycle. Long-acting G-CSF, like injection 
pegfilgrastin 6 mg, was used subcutaneously for both primary 
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and secondary prevention of neutropenia. In contrast, short- 
acting G-CSF, like injection filgrastin 300 mcg, was used to 
treat neutropenia for 7-10 days or till absolute neutrophil count 
(ANC) > 3000/d1. 


Data were collected on following parameters: 


1) Patient’s characteristics: age, sex, menopausal status, 
Eastern Co-operative Oncology group Performance Status 
(ECOG-PS), chemotherapy setting, hormone receptor (HR) 
status and other laboratory parameters like baseline 
haemoglobin, total count and platelet count. 


11) Neutropenic status: symptomatology, grade of neutropenia, 
episodes of FN. 


111) Subsequent dose reduction, dose delay or suspension of 
chemotherapy in neutropenic patients. 


iv) Use of G-CSF. 


Table 1: Common Terminology Criteria for Adverse Events 
Version 4.0 (CTCAE v 4.0) grading of Chemotherapy-Induced 
Neutropenia (CIN) 


Grade of Neutropenia] Absolute Neutrophil Count 
Lower Limit of Normal -1500/uL 
1000-1500/pL 


500-1000/uL 
Grade 4 <500/uL 


Statistical analysis: 





Baseline characteristics of the study participants are expressed 
in mean +SD. Correlations were observed by using Pearson’s 
correlation co-eticient. The results were considered signiticant 
when the probability (p-value) was less than 0.05% of the 
observed values of “t” at a particular degree of freedom. 
Statistical analysis was done using GraphPad InStat version 
3.00. All the statistical graphs were prepared using Microsoft 
Excel 2007 (Microsoft Corporation, Redmond, WA). Prior 
ethical clearance was taken from the institute’s ethics 
committee SCI of GMCH, Guwahati, Assam Vide Ref. No. 
SCI/ECR/2020/02 dated 02/05/2020. 


RESULTS 


A total of 210 breast cancer patients were included in the 
study, with a mean age of 49.44+ 9.13 years at diagnosis. 
The female to male ratio was 208:2. The majority of female 
patients were postmenopausal (56.19%). Total 836 cycles 
of Paclitaxel were observed in 210 patients, with four patients 
who did not complete the last cycle due to peripheral 
neuropathy. (Table 2 and 3) 


Incidence of CIN: 


Among 210 breast cancer patients who received paclitaxel, 
82 patients (39.05%) developed CIN. A total of 128 (15.24%) 
episodes of CIN were documented. The majority of 
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neutropenic breast cancer patients had the triple-negative 
disease (n=27, 32.93%), and a majority (n=48 episodes, 
38.28%) received Paclitaxel in palliative setting followed by 
adjuvant (31.42%) and neoadjuvant (29.52%) setting. Grade 
I neutropenia (51.22%) was most common among 
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neutropenic patients, followed by Grade III (18.29%) and 
Grade II neutropenia (17.07%). A total of 7 (8.54%) patients 
presented with FN. Among seven FN patients, six had grade 
IV neutropenia, while one patient had grade III neutropenia. 
(Figure 1 and Table 3) 


Table 2 Baseline clinical characteristics 


Number $i 
[aan Total number of patients Included 
serena ger = of presentation (years) 2 __ 44+9.13 ee 


Ss 
Creme 


[Baseline receptorStuus——SCSC~“‘“tSCSC‘“‘S~S*S*S*S*S*~“‘“SCSCSCSCSCSCSC~“~*~S*~*S 
65 G142% 


43 (20.47%) 
53 (39.52%) 
11.283.1 en 


Total count | Totalcount (109/L) = ss 7.6+3.3 <109/L 


Platelet count (109/L) 2.841.45 x 109/L 


Incidence of CIN: 





Table 3 Neutropenic events in the present study 


Parameters No.(n=2 10) 
ie Total no. of patients 82 (39.05%) 
developing CIN 


Among 210 breast cancer patients who received paclitaxel, 
82 patients (39.05%) developed CIN. A total of 128 (15.24%) 
episodes of CIN were documented. The majority of 
neutropenic breast cancer patients had the triple-negative 
disease (n=27, 32.93%), and a majority (n=48 episodes, 
38.28%) received Paclitaxel in palliative setting followed by 
adjuvant (31.42%) and neoadjuvant (29.52%) setting. Grade 
I neutropenia (51.22%) was most common among 
neutropenic patients, followed by Grade HI (18.29%) and 
Grade II neutropenia (17.07%). A total of 7 (8.54%) patients 
presented with FN. Among seven FN patients, six had grade 
IV neutropenia, while one patient had grade II neutropenia. 
(Figure 1 and Table 3) 


Grades of Neutropenia 


Grade I 42 (51.22%) 


Grade II 14 (17.07%) 


Grade III 15 (18.29%) 


Grade IV 11 (13.41%) 


Total episodes of CIN 128 (15.24%) 


BHR POSITIVE 


Patients presented with FN 7 (8.54%) 


B Her2neuw positive 


Chemotherapy setting in Neutropenic patients 


= TNBC 


Neoadjuvant 37 (28.90%) 


= Combined HR & 
Her? positive 





Adjuvant 43 (33.59%) 


Palliative 48 (37.5%) 


Figure 1 Receptor status in Neutropenic patients 
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Abbreviations: HR- Hormone receptor; Her2neu- Human 
epidermal growth factor 2; TNBC- Triple-negative breast 
cancer| 


Most of the CIN patients were asymptomatic at presentation, 
while 9 patients presented with fever and 3 patients presented 
with diarrhoea. 


Neutropenia in breast cancer patients receiving Paclitaxel as 
chemotherapy 


Risk factors of CIN: Patient with advanced age (60 years), 
poor ECOG-PS (e”2), comorbidities like baseline anemia and 
neutropenia and disease in advanced stage (1.e. receiving 
chemotherapy in palliative setting) are at a higher risk of 
developing CIN, as shown in Table 4. 


Table 4 Association of chemotherapy induced neutropenia with other baseline factors 


Parameters 


Age group 


< 40 years 
40-60 years 
>60 years 
8-10 % 

< 8gm % 


Baseline Hb status (%) 


History of prior CIN 


Impact of CIN on chemotherapy schedule and use of G- 
CSF: Patients with FN were hospitalized and treated with 
injectable antibiotics and G-CSF support as per institutional 
protocol with temporary withhold of chemotherapy. Patients 





No. of CIN patients 


) 


with grade III CIN received G-CSF, and in them, the 
chemotherapy schedule was delayed. Patient with grade 2 
CIN received chemotherapy at a reduced dose while there is 
no dose reduction or delay in grade I CIN. 


Table 5 Neutropenic episodes following paclitaxel in the study 


33 





Among the 82 patients who developed CIN, 25 patients 
(30.49%) experienced dose delay while 14 patients (17.07%) 
experienced dose reduction. There was greater occurrence 
of neutropenia following the 3rd cycle followed by the 2" 
cycle of Paclitaxel (Table 5). The mean duration of 
neutropenia was 5+3 days. CIN was the most common cause 


a CIN 


& FN 


@ Others 





Figure 2 Reason for the delay between the 
chemotherapy cycles. 
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of temporary suspension of chemotherapy (Figure 2); a delay 
of about 742 days occurred between cycles. In no patient, 
chemotherapy was completely discontinued due to CIN. 


[Abbreviations: CIN- Chemotherapy-induced neutropenia; 
FN- Febrile neutropenia] 


In the present study, G-CSF was used in the highest number 
for secondary prevention (n=23, 28.05%) of neutropenia 
followed by treatment of neutropenia (n=15, 18.29%). 
Simultaneously, only one patient received G-CSF for primary 
prevention of neutropenia (Table 6). 


DISCUSSION 


Breast cancer is the 2" most common cancer worldwide 
and the most common cancer in female. In general, breast 
cancer has been reported to occur a decade earlier in Indian 
patients than their Western counterparts. Although most 
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Table 6 Use of Granulocyte-Colony Stimulating Factor (G- 
CSF) in various setting in the study 


Indication of G-CSF in 
Neutropenic patients 


Number (%) 


As primary prophylaxis of CIN 1 (1.22%) 


As secondary prophylaxis of CIN 23 (28.04%) 


Treatment of neutropenia 15 (18.29%) 





patients with breast cancer in Western countries are 
postmenopausal and 1n their 60s and 70s, the picture is quite 
different in India.°’ More than 80% of Indian patients are 
younger than 60 years of age.* The average age of patients 
with breast cancer has been reported to be 50 to 53 years in 
various population-based studies done in different parts of 
the country.” In the present study, we have documented a 
median age of 49.33+ 9.13 years which 1s similar to the survey 
by Gogia A et.'! In studies from Western countries, the median 
age of presentation was 55-60 years.®’ The present study 
documented that approximately 43.81% of patients were 
premenopausal and 56.19% were postmenopausal, whereas 
researchers from the Western world recorded 70% to 80% 
postmenopausal patients.’ 


In this study, HR status was positive in 55.71% (n=117) of 
patients; previous studies documented approximately 49% 
to 68% of HR-positive status.®”'! The incidence of TNBC in 
the present study was 20.47% (n=43) which 1s higher than 
the survey by Kunikullaya SU et al. (16%). 


The development of neutropenia during chemotherapy is 
influenced as much as by the characteristics of the drug 
used as by the conditions presented by the patient. Although 
the risk factors for neutropenia during chemotherapy with 
Paclitaxel in breast cancer patients is not well defined, current 
studies found advanced age (> 60 years), low ECOG PS 
(e”2), reduction in haemoglobin and total count before starting 
Paclitaxel as a significant risk factor for the development of 
subsequent CIN. 


The incidence of neutropenia in the present study was 39.02% 
(n=82) which is quite different as reported by another 
researcher, 1.e., 10-34% by Schwenkglenks M et al., and 
Chia VM et al., 46.4% by Xuan Ye et al., in Chinese patients, 
50.50% by Yasunori Hashiguchi et al., in Japanese patients 
and 63.3% by Talita Gracia do Nascimento et al., in Brazilian 
patients.!*-'*!>'° !7 Incidence of FN in the present study was 
8.54%. In comparison, it was 6.9% in the survey by Yasunori 
Hashiguchi et al.'° In our research, we found that neutropenia 
was more when Paclitaxel was used in a palliative setting, 
but Talita Gracia do Nascimento et al., in their study found 
that it was common in the adjuvant setting.'’ Among the 128 
episodes of neutropenia, grade | neutropenia was most 
common, followed by grade 3 and grade 2, which was similar 
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to the study by Talita Gracia do Nascimento et al.'’ There 
was greater occurrence of neutropenia following 2™ and 3" 
of Paclitaxel in the present study. In contrast, Derek Weycker 
et al., in their research, found that it was common following 
3 cycle of chemotherapy.'® In the current research, G-CSF 
was used in the highest number (n=23, 28.05%) for secondary 
prevention of neutropenia, which is similar to findings 1n the 
study by Derek Weycker et al. but Xuan Ye et al. in his research 
on Chinese patients found that use of G-CSF was highest in 
treatment of CIN and lowest for secondary prevention of 
CIN (1.9%).'®'!° CIN was the most common cause of 
temporary suspension of chemotherapy (28.05%) which 1s 
similar to the study by Xuan Ye et al.!° The mean duration of 
neutropenia was 5+3 days which is identical to the survey 
by Yasunori Hashiguchi et al.'° 


CONCLUSION 


In the study, we have found that most of the patient were 
younger age and premenopausal at presentation and in the 
productive years of their life. CIN 1s fairly common in breast 
cancer patients receiving Paclitaxel, by identifying risk 
factors, such as elderly age group, baseline anemia, poor 
performance status, disseminated disease or distant metastatic 
disease, the safe management of chemotherapy-induced 
neutropenia may be possible in patients. Although delays or 
reductions of chemotherapy dose minimize the myelotoxicity, 
these actions can negatively impact the result of the treatment, 
on overall survival and must be avoided as much as possible. 


Limitation of the study: A limitation in our study is that the 
study population was less, so we advocate for further studies 
with a large number of patients over a longer duration of the 
period. 
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Background and aims: Detection of blood from blood stains is the first 
crucial step for forensic analysis, such as DNA profiling. After committing 
the crime, the criminal tries to destroy evidence such as blood stains by 
washing their clothes or other circumstances found at the crime scene make 
the blood or blood stains diluted due to washing by water or detergent. 
This study aimed to identify the most sensitive presumptive test among 
phenolphthalein, tetramethylbenzidine (TMB), benzidine, leuco-malachite 
green (LMG), and luminol for the washed and serially diluted blood and 
bloodstains and confirmatory test of blood among Takayama, Teichmann, 
and Wagenaar. Materials and methods: In this study, serially diluted blood, 
stains of the serially diluted blood, and blood-stained clothes were prepared 
and subjected to different kinds of washings. Blood was detected using 
reagents of phenolphthalein, TMB, benzidine, LMG and luminol with 
variable protocols reported in various literatures. The samples were further 
tested for the confirmatory tests of blood using Takayama, Teichmann, 
and Wagenaar tests. Results: It is observed that in presumptive testing of 
serially diluted bloodstains, luminol shows positive results in all (1:10 to 
1:100,00,000) followed by TMB (1:10000). TMB in acetate buffer solution 
works better for liquid blood; however, solution of TMB in glacial acetic 
acid works better for stains. LMG solution with zinc has higher sensitivity 
as compared to a solution without zinc. Conclusion: Luminol is the most 
sensitive presumptive test for detecting blood on washed and diluted 
bloodstains, and sensitivity decreases with an increase in wash cycles. Among 
confirmatory tests, the Takayama test is more promising than Teichmann 
and Wagenaar test. 


Keywords: Presumptive test of blood; confirmatory test of blood; washed 
bloodstains; tetramethylbenzidine; luminol; takayama. 
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INTRODUCTION 


Blood is one of the most essential and common physical 
evidence associated with crimes. In many cases, the detection 
of blood is the first step for further forensic analysis, such 
as DNA profiling, which provides crucial evidence of 
individualization in most cases. In many cases, the suspected 
bloodstains may have been washed either with water or with 
detergent. In some cases, evidence found in water bodies or 
gets wet due to rain or accidental spill of water leads to dilution 
of blood. There is limited literature showing comparative 
analysis of the sensitivity of various presumptive and 
confirmatory tests of blood. This study aimed to identify the 
most suitable and sensitive method for serially diluted blood 
and washed bloodstain fabrics by comparing commonly used 
methods for detecting blood in forensic laboratories. 


In 1991, Cox M. reported that TMB 1s the most sensitive test 
out of the phenolphthalein, TMB, o-toluidine, and 
Leucomalachite green test.' In 2007, Tobe et al., reported 
that luminol and phenolphthalein gave positive results till 
1:100,000 and leucomalachite green till 1:10,000.2 Rebecca 
Andersson, in 2017, studied the sensitivity of leucomalachite 
green along with other reagents and reported that it gave a 
positive result of blood diluted till 1:2048.° 


The basic principle of presumptive tests of blood is based on 
oxidation-reduction or redox reaction. In the presence of a 
catalyst, 1.e., peroxidase, e.g., hydrogen peroxide, the heme 
part of hemoglobin will undergo oxidation, reducing reagent 
and giving color or fluorescence/luminescence.* During the 
detection of blood, phenolphthalein test gives bright pink 
colour,'° while green-blue colour appeared when testing with 
tetramethylbenzidine (TMB),° and benzidine.® A bright-green 
colour appeared with leucomalachite green,’ and the luminol 
test gives bluish-white fluorescence.*® The confirmatory test 
involves the formation of crystals in the presence of 
hemoglobin. In the takayama test, the hemoglobin converts 
into the haemochromogen (ferroprotoporphyrin) crystal in 
the presence of pyridine and glucose. In the Teichmann test, 
the hemoglobin is converted into the haemin crystal in 
halogens and glacial acetic acid.° In the Wagenaar test, 
acetone chlorhaemin crystals are formed in the presence of 
acetone and HCl.’ 


This study aimed to identify the most sensitive presumptive 
test among phenolphthalein, tetramethylbenzidine (TMB), 
benzidine, leuco-malachite green, and luminol for the serially 
diluted blood, bloodstains prepared by diluted blood and 
washed bloodstains; and confirmatory test among Takayama, 
Teichmann, and Wagenaar. 


MATERIAL AND METHODS 


Blood collection: The blood samples were collected from 
the blood bank of Hamidia Hospital, Bhopal, M.P., with all 
ethics. 


Sample preparation of serially diluted blood and diluted 
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blood-stained cloth: The serial dilution of freshly collected 
blood was prepared in distilled water in the ratio of 1:10; 
1:100; 1:1,000; 1:10,000; 1:1,00,000; 1:10,00,000 and 
1:1,00,00,000. Part of all the serially diluted samples was 
carefully spread on the cotton fabric cloth and kept for drying 
for ten days. 


Sample preparation of washed bloodstains: The fresh blood 
was also poured uniformly on the cotton fabric to make 
bloodstain and kept for drying for ten days. After the cloth 
dried, it was washed using various washing steps: 


A1: Dip in water: Stained cloth was dipped in water for 2 
hours. 


B1: Rinse with water: Stained cloth was washed with water 
for 60 minutes. 


Cl: Dip in detergent water: Stained cloth was dipped in 
detergent water for 2 hours. 


D1: Rinse with detergent water with soft cycle: Stained cloth 
was washed with detergent water for 10 minutes. 


E1: Rinse with detergent water with moderate cycle: Stained 
cloth was washed with detergent water for 30 minutes. 


F1: Rinse with detergent water with hard cycle: Stained cloth 
was washed with detergent water for 60 minutes. 


Thus all the above-washed cloth fabrics were again air-dried. 
After that, all the above three kinds of samples, 1.e., serially 
diluted blood samples, stained fabrics prepared by serially 
diluted blood samples, and washed blood-stained fabrics, 
were tested for the presence of blood to know the detection 
efficiency and sensitivity of different methods. 


Reagent preparation and test procedure: The samples 
were tested for presumptive and confirmatory tests with 
different protocols reported earlier. 


1. Phenolphthalein Test: The stock solution for the 
phenolphthalein test was prepared by adding 2¢ 
phenolphthalein and 20g potassium hydroxide in 100ml of 
distilled water. The mixture was refluxed with 20g of 
powdered zinc for two hour until the solution became 
colourless. The stock solution was stored in a dark bottle 
and refrigerated, with some zinc added to keep it in the 
reduced form. 


Working Solution-1 of phenolphthalein: To prepare the 
working solution, 20ml of stock solution was added in 80 ml 
of ethanol and was stored in an amber bottle. The samples 
were placed on filter paper, and 2-3 drops of the working 
solution were added, followed by 2-3 drops of 3% hydrogen 
peroxide. The development of pink colour indicates a positive 
result.' 


Working Solution-2 of phenolphthalein: To prepare 
working solution, 2ml of stock solution was added in 10ml 
of distilled water and 2ml of ethanol.” The samples were 
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placed on filter paper, and the first few drops of ethanol 
were added, followed by few drops of working solution and 
few drops of 3% of hydrogen peroxide. The development of 
the pink colour indicates a positive result. 


2. Benzidine Test: It was prepared by taking 13 ml of glacial 
acetic acid in a beaker and heated on a water bath at 50° C 
for 8 to 10 minutes; 1.5 g of benzidine was added and dissolved 
in glacial acetic acid. The beaker was removed from the water 
bath, and 57 ml of double-distilled water was added.° The 
samples were placed on filter paper, and 2-3 drops of the 
working solution were added, followed by 2-3 drops of 3% 
of hydrogen peroxide. The development of blue colour 
indicates the presence of blood. 


3. Tetramethylbenzidine Test: 


Solution-1: Prepared by adding 0.4 g of TMB in 20 ml of 
acetate buffer (prepared by adding 5 g of sodium acetate in 
43 ml of glacial acetic acid and 50 ml of deionized water). 


Solution-2: Prepared by adding 2 g of TMB in 100 ml of 
glacial acetic acid. 


For both of the above TMB solutions, the samples were kept 
on filter paper, and 2-3 drops of the working solution were 
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added, followed by 2-3 drops of 3% hydrogen peroxide. The 
development of green-blue colour indicates the presence of 
blood. 


4. Leucomalachite green Test: 


Solution 1: 0.25 g of leucomalachite green was added in 
100 ml of glacial acetic acid and 150 ml of distilled water. 
Then, 5g of zinc powder was added to the solution and kept 
for boiling under reflux for 2-3 hours until the solution had 
lost its colour.’ 


Solution 2: 0.1 g of leucomalachite green was added in 66ml 
glacial acetic acid and 33 ml distilled water to prepare the 
working solution. ! 


For both of the above solutions, the samples were placed on 
filter paper, and 2-3 drops of the working solution were added, 
followed by 2-3 drops of 3% of hydrogen peroxide. The 
development of green colour indicates the presence of blood. 


5. Luminol Test: A solution of luminol was prepared by 
dissolving 5.0 g of sodium carbonate in 100 ml of distilled 
water. 0.1 g of luminol reagent was added and was stirred 
until dissolved completely. The solution was transferred into 
a spray bottle. Before the analysis, 0.7 g of sodium perborate 


Table 1 Results of various presumptive test on serially diluted blood stains 


TMB 


Solution 1 
(Ref.5) 


Phenolphthalein Phenolphthalein| penzidine 
Working Working 
solution 18° | solution 2&6 


TMB 


Solution 
2, (Ref.1) 


LMG 


Solution 
1 Bet 


LMG 


Solution 
7 Ref.1) 


Serial dilution Luminol®*®) 


(1:1,00,000) 


A6 
(1:10,00,000) 


AT 
(1:1,00,00,000) 





Note: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 
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Table 2 Results of various presumptive tests on serially diluted blood (liquid) samples 


ye Phenolphthalein/Phenolphthalein | pen zidine TMB TMB LMG LMG 
Serial dilution Working Working (Ref.6) Solution 1 | Solution Solution Solution 
solution 1 Ref.) solution 2 (Ref.5) (Ref.5) 9) (Ref.1) ] Ret.2 2 Ref.1) 


Luminol®«t®) 


Positive Control 


Negative Contro -ve 
Al (1:10) ++++ve +++ve 


A2 (1:100) +++ve +tve 


A3 (1:1000) +ve 


A4 
(1:10,000) 


A5 
(1:1,00,000) 





Note: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 


Table 3 Results of various presumptive test on washed blood stain 


Phenolphthalein| Phenolphthalein ae TMB TMB LMG LMG 
: bed ack . Benzidine ; 
Serial dilution Working Working Solution 1 | Solution | Solution Solution 
solution 18% | solution 2&«t> 2, Ref.1) 1 ®t 2 Ref.) 


Luminol®«t®) 


Positive Control +t+ve 


B1 (Rinse with 
water) 


HE 
FFD 


detergent water) 


D1 (Rinse with 
detergent water 
with soft cycle) 


E1 (Rinse with 
detergent water 
with moderate 
cycle) 


F1 (Rinse with 
detergent water 
with hard cycle) 





Note: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 
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Table 4 Results of various confirmatory test on serially diluted blood stains 


Takayama Test Teichmann Test 


Wagenaar Test 


- ve 


- ve - ve 


A3(1:1000) 


A4(1:10,000) 





Note: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 


Table 5 Results of various confirmatory test on washed bloodstains 


(Dip in detergent 


water) 


D1 
(Rinse with detergent 
water with soft cycle) 


El 

(Rinse with detergent 
water with moderate 
cycle) 


Fl 
(Rinse with detergent 
water with hard cycle) 





Wagenaar Test 


Note: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 


DISCUSSION 


Presumptive tests are usually sensitive but not specific as it 
reacts with the haemoglobin of all blood (human and animal) 
to catalyze the oxidation of a chromogenic compound, which 
produces a color change.'® The degree of presence of 
haemoglobin increases the rate of positive results. A positive 
reaction will result in identifying the sample as possible blood 
but not necessarily human blood. Confirmatory tests should 
always follow presumptive positive tests. Various presumptive 
and confirmatory tests with different compositions are in 
use to detect blood on crime scene exhibits. In this study, a 
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comparative analysis of various tests was performed to 
determine the most effective tests for particular conditions, 
1.e., serially diluted blood, stains prepared from serially diluted 
blood, and washed bloodstains. 


For serially diluted blood stains, the luminol test 1s the most 
effective as showed results 1n all serially diluted samples (1:10 
to 1:1,00,00,000), followed by 3,3,5,5-tetramethylbenzidine 
(solution made in glacial acetic acid), which showed positive 
result till 1:10,000 (Table 1). When serially diluted blood 
(liquid) was tested for the presence of blood by various 
presumptive tests, it was observed that benzidine and TMB 
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(solution made with acetate buffer) gave results up to 
1:10,000. In contrast, others gave positive results up to 1:100 
or 1:1,000 (Table 2). We could infer from the above results 
that TMB composition with glacial acetic acid 1s effective on 
cloth stain, while composition with acetic buffer is more 
effective on liquid blood. It could also be inferred that the 
sensitivity of benzidine and TMB with acetate buffer solution 
is the same. The two working solutions of the phenolphthalein 
test did not differ in results, although it gives better results 
with liquid blood (1:1000) compared to stains (1:100). LMG 
solution with zinc is more sensitive than a solution without 
zinc, as the former gave results up to 1:1,000 and later up to 
1:100 in both serially diluted blood and bloodstains (Table 
2). The presumptive test of serially diluted bloodstain samples 
showed positive results up to 1:10,000, involving all the 
presumptive tests performed. When confirmatory 
(microcrystal) tests were performed, Takayama and 
Teichmann showed similar results up to 1:100, while the 
Wagenaar test showed results up to 1:10 (Table 4). 


The washed bloodstain samples showed a positive result for 
all the presumptive tests except for samples washed with 
detergent and tested with phenolphthalein test with the 
composition of 20:80 of stock solution and ethanol (Table 
3). The confirmatory test on washed blood-stained fabrics 
showed that the Takayama test showed results for blood- 
stained fabrics, washed as a dip in the water, rinse in water, 
and washed with detergent. Teichmann test showed results 
for a dip as well as a rinse in water. Wagenaar test showed 
the result in a dip in water only (Table 5). Therefore for 
washed bloodstains on fabrics, the Takayama test is the most 
suitable confirmatory test. There are few previous reports 
available, which also showed that sensitivity of detection of 
blood decrease when blood-stained fabrics were washed with 
detergent.!! '* 


CONCLUSION 


Benzidine and TMB in acetate buffer solution have similar 
sensitivity for blood detection. TMB in acetate buffer solution 
works better for liquid blood; however, solution of TMB in 
glacial acetic acid works better for stains. LMG solution with 
zinc has higher sensitivity as compared to a solution without 
zinc. Luminol is the most sensitive presumptive test for 
detecting blood on washed and diluted bloodstains, and 
sensitivity decreases with an increase in wash cycles. Among 
confirmatory tests, the Takayama test is more promising than 
Teichmann and Wagenaar test. 
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Background and aims: Autopsy is an exhaustive practice and has serious 
medical, social and legal consequences. One should be cautious in medico- 
legal practice, keeping in mind that the genesis of this work is doubt, 
litigation, review and re-examination at various stages until conclusion by 
the court. One of the crucial and deciding factors in an investigation process 
is autopsy. Leave aside the conduction of autopsy by different categories of 
doctors, there is enormous variation in autopsy performa of different states/ 
regions of India. Moreover, there is no mention of dental autopsy findings 
in this performa. Therefore, the study proposes a uniform and inclusive 
postmortem examination form in India for better documentation. Materials 
and methods: After conducting the research into five stages: a collection 
of 30 Postmortem forms; conducting interviews and questionnaire surveys 
among 250 forensic doctors; framing a uniform and digitalized Postmortem 
form including a performa for dental profiling and foetal autopsy, reviewing 
the form with 24 forensic doctors and finalizing after suggestions given by 
the experts. Results: It was found that over 80% of the Forensic doctors 
were unsatisfied with their current Autopsy performa in different sections. 
Coming to their practice in dental profiling, only 15.7% had a section of 
dental profiling included in their primary form. In contrast, only 19.7% of 
them recorded the dental findings in all the cases and the majority of them, 
i.e., 74.8%, recorded only in unknown/unidentified cases. Conclusion: An 
attempt to draft a uniform, relevant, informative, detailed, scientific, 
diagrammatic and digitalized form is made. In recommended performa, all 
the crucial attributes of an autopsy examination have been included to 
assist in the proper report preparation and sound judgments and conclusions. 


Keywords: Forensic examination; medico-legal autopsy, dental profiling; 
PM form. 
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INTRODUCTION 


Forensic Medicine 1s a branch of Medicine involving the study 
and application of scientific and medical knowledge for the 
administration of law.' Forensic investigation of human 
remains has two motives. The first is to recover and examine 
the remains for criminal investigations, including establishing 
the cause and manner of death. The second is to identify the 
remains and return them to the family of the deceased.* One 
of the crucial and deciding factors in an investigation process 
is Autopsy or Postmortem examination. An autopsy is derived 
from the Greek word “Autopsia’, meaning “the act of seeing 
for oneself.” It involves examination and dissection of a dead 
body to determine the cause and time of death and help identify 
the person.’ Section 174 and 176 of Code of Criminal 
Procedure (Cr.P.C.) mentions the concept of a medico-legal 
autopsy during investigations of a sudden, suspicious, 
unnatural death.* A complete autopsy involves opening all the 
body cavities and examining all organs of the head, neck, 
chest and abdomen.'° Autopsy/Postmortem examination 1s an 
exhaustive exercise and has serious medical, social and legal 
repercussions. The most outstanding care should be taken to 
avoid injustice to anyone as its result can affect people’s life, 
limb, and liberty. One should be cautious in medico-legal 
practice that the genesis of this work is doubt, litigation, review 
and re-examination at various stages until conclusion by the 
court.° 


In India, all states have different formats for medico-legal 
postmortem examination. Various autopsy guidelines are being 
followed in different ways in each state, except administrative 
orders for panel formation for autopsy in dowry-related and 
custodial deaths.’ Postmortem reports are usually handwritten, 
but due to court requirements, electronic advancement, and 
clarity, computerized reports are being issued by many states 
like Punjab and Haryana.’ Sometimes, because of the absence 
of specific essential columns in the postmortem form, even 
unnecessary complications have arisen, leading to allegations 
of manipulations.* There are more than 500 medical colleges 
in India, and their training standards are different from college 
to college. These varied standards have created a massive 
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gap in forensic knowledge and practice since its MBBS doctor 
is responsible for conducting the autopsy most of the time. 
The reasons are conflicting resource material, teaching 
methodology, improper training of faculty, insufficient subject 
coverage, the pattern of assessment of trainees, inadequate 
human resources, poorly equipped working stations and lack 
of infrastructure, to name a few. At times, many criminals 
are let off due to improper reporting of findings and flawed 
workout of cases at their firstcontact, 1.e., crime scene, in 
the hospitals and autopsy centres.’”"° 


Coming to the scenario of Dental autopsy, some data and 
awareness studies have been conducted to stress the 
importance of odontology in postmortem examination. There 
aren’t any studies in the literature that involved fieldwork in 
checking a dental profiling format among medical colleges 
and other postmortem centres performing autopsies.'! To see 
if such an idea would add reality, a study was planned. The 
forensic doctors were asked to evaluate the potency of a 
recently developed dental profiling format with guidelines to 
assist them in examining and coming back to a conclusion 
supporting the findings. 


After gathering data regarding the issues found within the 
autopsy in India, an attempt has been made to formulate a 
uniform, relevant, informative, detailed, scientific, 
diagrammatic and digitalized performa with the information 
obtained from the primary data we collected through interviews 
and surveys and secondary data from the literature within 
which all the crucial attributes of examination are present to 
assist in the proper report preparation and therefore adequate 
conclusions. This paper aimed to propose a uniform and 
inclusive Postmortem Examination Form in India. 


MATERIAL AND METHODS 


30 Postmortem forms of various medical colleges across India 
at each level-central, state and district were collected (Flow- 
Chart 1). The collection mode was two ways-personally 
visiting the college and obtaining via emails (Collection was 
made after getting permission from the authorized medical in 
charge of the particular college). In Stage 2, a semi-structured 


e Collection of Postmortem examination forms 


« Conducting Interviews and Surveys with Forensic Doctors 


Flow-chart 1 The stages of the study 
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interview consisting of open-ended questions was conducted 
through face-to-face sessions and telephonic conversations 
where audio recordings were done through mobile phones 
after obtaining informed consent from 50 forensic doctors 
of all grades across different countries. In the next step of 
Stage 2, a cross-sectional study was conducted. A close- 
ended questionnaire was circulated among 200 forensic 
doctors all over the country after taking written consent. The 
section included 15 questions to understand doctors’ practice, 
experience, and opinion about their current autopsy form. 
The results were tabulated and analyzed separately in a 
Microsoft Excel spreadsheet and interpreted on a pie chart. 


Collective data analysis and understanding of the postmortem 
forms, interviews, questionnaires and guidelines of various 
institutes, literature, academic knowledge, and approaches 
from standardized books were considered, and a postmortem 
form was framed. The form was divided into sections: Brief 
description, General observation, External examination, 
External myury, Dental Autopsy findings, Internal Examination, 
Specimen collection, opinion, and body sketches. 


Table 1 Number of Postmortem forms and Feedbacks 


collected. 
ZONES 


NO. OF FORMS 
COLLECTED 


NO. OF 
FEEDBACKS 
OBTAINED 


4 
4 


Total 


4 


30 24 





The newly designed Autopsy form was further circulated to 
24 Forensic doctors all over India to obtain feedback on it 
(written consent was taken) (Table 1). The feedback 
performa had provisions for writing or typing comments 
separately for each section of the Autopsy form. The 
feedbacks received were critically analyzed and evaluated. If 
a comment seemed repetitive, a summative idea of suggestions 
was noted down. If feedback was found helpful, significant, 
or critical, they were too included in the final consolidated 
feedback. Further, a refined Autopsy form was developed 
keeping in mind the tight feedbacks which was more 
technical, practical and accurate. 


RESULTS 


Based on the collection of PM forms from all over the country, 
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it was broadly interpreted that 60% of the total forms were 
digitalized, and the rest were handwritten. Surprisingly, only 
10% had a section documenting dental features 1n it. 


In the interview session, it was noted that 80% of the Forensic 
doctors would prefer a digital format to prevent discrepancy, 
having more transparency and for better record management. 
More than 50% of the forensic doctors felt that they lacked 
space to write all the findings. The form should be more 
detailed and elaborate, with more sub-headings, especially in 
the Internal Examination section. Moreover, 45% suggested 
the presence of body sketches to describe any peculiar finding 
which would make their work easier, whereas 40% felt that 
their form lacked a well-defined column for documenting 
Postmortem changes/time since death and a separate column 
to describe AM/PM injuries in which each injury should be 
described separately in detail with a detailed description of it. 
Around 30% preferred the form should include dental profiling 
and favouring proper hospital detail column and specimen 
collection information with appropriate histopathological 
examination. A separate form for foetal autopsy was 
suggested. 


SURVEY THROUGH ELECTRONIC MEDIA 


Table 2 Participants according to Gender, Type of Institution 
and Work Experience of the Forensic doctors. 


TYPE OF INSTITUTION 

18.30 
50.80% 
11.70% 
19.20% 


Central Govt. 


WORK EXPERIENCE 


11.70% 
16.70% 
11.70% 
24.20% 
35.80% 





Out of 200 forensic doctors who participated in the study, 
a Slight majority were males (Table 2). The majority of the 
respondents were from the state government, followed by 
the central government, private medical colleges and least 
from deemed universities (Table 2). Coming to the work 
experience, 12.6% of doctors had the experience of more 
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than 20 years, 28.3% were experienced between10-20 
years, and the rest had the experience of fewer than ten 
years (Table 2). Moreover, maximum participation was 


Response 


6.00% ~ 423% 
1.69% 7 


2 
S 
ae 


BIHAR = 


WEST BENGAL 


TRIPURA | 
HARYANA | 
CHATTISGARH | 


HIMACHAL | 





ORRISA } 
M.P. 
PUNJAB 


study and recommendations thereof 


seen from the state of Karnataka and least from the states 
of Tripura, Haryana, Chhattisgarh and Bihar, respectively 
(Figure 1). 


Rate 


PUDUCHERRY | 
KERELA | 





Figure 1 Illustrates the frequency of state-wise distribution of responses 


In the questionnaire section, when asked about the format of 
the Postmortem form used in their institute and their practice, 
30.7% answered that they have been using their current form 
for more than 20 years. In contrast, only 26.8% of institutes 
have updated their form in 5 years. Nearly 78% of the forms 
were government adopted while their institute prepared the 
rest. Only 37.8% of institutes had a separate form for Foetal 
Autopsy, whereas others did not have. When asked about 
the improvements made and their preferred type of Autopsy 
form, 69.3% preferred a digitalized one; 73% chose an 
elaborate form over a concise one, whereas 62.2% preferred 
a personal form. Moreover, 87.4% agreed that there is a 
need for body sketches/pictorial representation to describe 
injuries or any peculiar characteristic for better 
understanding in some instances. 


Coming to their practice in dental profiling, only 15.7% 
had a section of dental profiling included in their primary 
form. In contrast, only 19.7% of them recorded the dental 
findings 1n all the cases and the majority of them, 1.e.74.8%, 
recorded only in unknown/unidentified cases. When asked 
about recording and analyzing Bitemarks, only 35.7% 
recorded them, 14.3% analyzed them using manual and 
digital methods, 33% used manual processes, only 3.2% 
used digital techniques to record. In contrast, the rest, 
13.5%, did not record them at all (Figure 2). Moreover, 
67.7% of doctors practised dental age estimation methods 
for estimating the age of an unidentified/unknown body in 
which most of them relied on the eruption status (30%) 


and Gustafson’s method (21.25%),some of them referred 
to Demirjian’s method (6.25%) while the remaining 
consulted an Odontologist (2.5%) (Figure 3). In dental 
radiography/photography practice, nearly 59.8% have 
never used it, whereas 18.1% have used both methods, 
and 11% have used at least one of them. In almost 95.5% 


@YES BOTH 


1 14,3094 ? 
13.50% 30% METHODS(14,30%) 





YES, ONLY 
MANUAL(3 3.305%) 


BYES,ONLY 
3.20% DIGITAL(3.20%) 


@ ONLY RECORD 
BITEMARKS (35.70 
40) 


Figure 2 Illustrates the frequency distribution of practice 
of recording and analyzing Bite mark cases 
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of the cases, doctors have checked for intraoral injuries 
(gingival, mucosal, palatal) in some instances, whereas 
59.8% had not performed it in the practice of verbal 
autopsy. In contrast, others had performed using Pruning 
shears (2.4%), Stryker Autopsy saw (12.6%), Mallet and 
Chisel (25.3%) methods, respectively (Figure 4). Coming 


W GUSTAFSON(21.25%6) 


W DEMIRJIAN(6.25 4%) 


iad 
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Figure 3 Frequency distribution of age estimation methods 
practised in a deceased 


S0.80% 
ua 47.50% 44.90% 


























Uniform and inclusive autopsy performa in India: a cross-sectional 


study and recommendations thereof 


to the more significant and the most critical question of 
whether they are satisfied with their current Autopsy 
form, more than 81.40% of them responded that they 
are not completely satisfied and there is a scope for 
improvement and betterment form about various sections 
(Figure 5). 


@ STRYKAR SAW (12.00%) 


_ 2.40% 
PRUNING SHEARS (2.40%) 


m= MALLET AND 
CHISEL( 25.20%) 


m NONE(59.80%) 


Figure 4 Frequency distribution of practice of performing 
Oral Autopsy and the type of method used. 





Figure 5 [llustration of the need for improvement about different sections of a PM form 


After a cumulative analysis of the PM forms, interviews, and 
surveys, a draft Postmortem Examination Form was framed 
descriptively and elaborately, including Dental Profiling and 
Foetal Autopsy as annexure to it. After 1ts completion, feedback 
was collected where a review regarding the performa was 
taken from the doctors, and other compilation and 
consolidation were done. A refined performa that was more 
accurate, better structured, had a more practical approach, 
and apt scientific terms werede signed. Final compiled 
proforma of PM Form, Dental Profiling and Foetal Autopsy 
are attached as annexures. 
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DISCUSSION 


According to previous studies by Jan Valentini et al. conducted 
on postgraduate trainees in Germany, 66% perceived their 
knowledge regarding the procedure of the external postmortem 
examination to be inadequate or mediocre, and only 3% felt 
‘adequately’ confident to determine the cause of death.’ In 
another study by Andrew R Bamber et al. in the UK suggested 
the decline in the use of autopsy for teaching is at least in 
part, a consequence of the decreasing autopsy rate in the UK 
and elsewhere, and of a lack of clarity over which cases are 
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appropriate for medical student teaching in the UK.'° Another 
study by Sai Wai Yan Myint Thu et al. in Myanmar generalized 
positive perceptions among decision-makers towards 
electronic dental records, and 86% of dentists indicated that 
they were willing to use them. Financial concerns were 
identified as the most critical barrier to implementing electronic 
dental records among dentists who were not ready to use the 
proposed system. For the long term, they recommended 
providing education and training in health informatics to 
healthcare professionals to facilitate the efficient use of 
electronic dental record."' 


Our study’s main objective was to incorporate uniformity, 
the notion of “One Nation One Proforma’’, and the three vital 
D’s-Digitalization, Detailing and Dental profiling in it. Talking 
about digitalization, the practice of record maintenance after 
the examination procedure has become digitally available for 
the past few years. This keeps the records well stored in the 
software that are available. Though such systems offer many 
benefits, some institutes still prefer the conventional method 
of paper-based examination form. The form prepared supports 
paper-based examination as well. 


About the structure of the format, the form was framed with 
the intention of not failing to include even the slightest 
meaningful information that could be used as a resourceful 
forensic aid. It was prepared after gaining sufficient knowledge 
from the doctors through interviews, questionnaires and 
literature. The formulated form was then forwarded to 
experienced forensic doctors all over India as they would 
offer an ideal source of genuine and well-grounded feedback. 
The feedback played a pivotal role in qualifying the efficiency 
of the format as it decided the fate and direction of the 
framework and its possible role as a potential universal format. 


Moving on to the comments, the doctors appreciated the 
overall layout of the format and an organized way of 
representing data in the form of tables. They enjoyed the idea 
of including Postmortem changes in detail, tabulating external 
injuries, clothes, specimen collection in separate rows and 
columns and mentioning every relevant organ in the internal 
examination. There were some recommendations/suggestions 
by them which have been incorporated. As suggested by most 
doctors, a section for foetal autopsy has been included as 
they felt it plays a crucial role, but as an annexure and not in 
the main form. 


The study has also established that postmortem dental 
examination is not considered a vital component in India, 
despite its inevitable role in medico-legal interests. But still, 
we took a big step of incorporating dental analysis in the 
format, which got mixed responses. The doctors were not 
routinely examining the oral cavity as per the cumulative results 
of the interviews and survey. Still, some of them liked the 
idea of incorporating coding of the teeth in dental charting, 
giving it a more straightforward and less time-consuming 
examination procedure. Coming to the Bite marks, they 
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considered it crucial 1n assault cases and applauded the vision 
to corporate it in detail with each relevant finding and advised 
proper training before examining it.'? Most of them were 
sceptical about incorporating dental profiling in the main form. 
They suggested keeping it as an annexure, using it whenever 
required, especially in unknown and unidentified bodies, alleged 
assaults and sexual assaults, especially where bite marks are 
present. 


CONCLUSION 


One must always remember that it 1s on the basis of proper 
documentation of the postmortem examination, forensic expert 
gives evidence in the court of law and stands the rigors of 
cross-examination, as the law says that whatever is not 
documented has not been done. The observations are also 
essential for the issue of medico-legal certificates. In this study, 
we have attempted to frame/structure a Postmortem 
Examination format that can be universally accepted, keeping 
in mind the practice, opinions and recommendations of 
forensic doctors throughout the country. As we know, in the 
court proceedings, there are high chances to dissect a case; 
hence each section of the form has to be formulated in detail 
considering that all the relevant findings are documented, 
safeguarding the doctor. 


Though the study has its limited merits, it can be further 
enhanced by increasing the sample size shortly for more 
precision and accuracy of results and a more extended period 
for covering more autopsy setups. As India is a developing 
country, there is a lack of resources and infrastructure, thus 
limiting the practicality of the format, hampering the 
radiological examination, digitalization of the form and autopsy 
techniques. 


On the flipside, this research leaves many avenues for those 
interested in carrying this idea forward, with more forensic 
doctors, a longer time frame, and more locations. Framing a 
universal form for Age estimation, the skeletal examination 
would also contribute to attaining uniformity and filling the 
cavities between judiciary and Medicine. The root cause of 
inconsistency in the format is the disparity of the guidelines 
followed across the country and the training. Therefore, the 
amendment of uniform guidelines will eliminate the root cause 
of the difference in the formats. Moreover, software-based 
computers to store the documented form will solve 
discrepancies, enabling quick access and making it more 
coordinated. It preserves the privacy and security of the data 
even after years which are the fundamental requirement in a 
medico-legal case about the court of law as space storage 
counts. 
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Background and aims: The newer skills added today altering the methods 

of educating the health teaching. It has changed in the last few years from 

the old old-style technique of Chalkboard and talk (CNT) to a newer 
PowerPoint presentation (PPT) to the video classrooms converting the 

whole traditional environment of the classrooms. This paper aims to assess 

the perception of medical students about these two instructional methods. 

Materials and methods: In this study cross-sectional descriptive survey 
was used. Medical students were selected through non-probability convenient 
sampling. The data were collected using a questionnaire-based survey about 
their views and perception of two lecture delivery methods, viz., PPT 
presentation, and using a chalkboard. For each of the two methods, the 
students were asked to rank twelve comments on a four-point scale: strongly 
agree, agree, disagree, or strongly disagree. The data was analyzed using 
SPSS version 16, and the results expressed as proportions. Results: In our 
study, more than 97% of our study respondents emphasized the value of 
chalk and talk and declared it a more effective and valuable teaching tool 
in their learning experience than PowerPoint (86%) and recommended it 
for teaching. Conclusion: Both CNT and PPT are effective methods for 
medical education, and both can be used to deliver classroom sessions 


effectively. 


Keywords: Teaching methods; medical education; student’s perspective. 
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INTRODUCTION 


Lectures have been the most common form of teaching and 
learning since ancient times.' Although discussion methods 
in small groups appears to be a superior method of attaining 


higher-level intellectual understanding.’ 


During the past few decades, the classrooms’ presentation 
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methods have changed from the traditional CNT to the 
modern technique of PPT. The most accepted criterion for 
measuring good teaching technique, however, 1s the amount 
of student learning. 


Students often have little expertise in knowing if the technique 
selected by an individual instructor was the best teaching 
technique or just ‘a technique’ or simply the method with 
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which the teacher was most comfortable.’ 


During a lecture, both the visual and auditory senses are used 
to absorb information and here, assistance in the form of the 
visual aid is helpful.* A chalkboard is uniquely effective as a 
medium of classroom instruction. It has been used commonly 
in lectures, while transparencies with an overhead projector 
(TOHP) are also famous.” 


In traditional classrooms, a teacher’s essential instructional 
tools for displaying information are chalkboards, multipurpose 
boards, peg-boards, bulletin boards, and flip charts.° To 
project instructional materials, overhead transparencies 
displayed via an overhead projector are still commonly used 
classroom presentation methods.’ Recently, electronic 
presentations have become common, and PPT is now the 
most popular instructional aid.’ 


The impact of technology has led to the increased use of 
computers for presenting information in many of today’s 
classrooms. PPT hailed as an easy-to-use means of creating 
professional presenta-tions teachers for creating classroom 
presentations.’ A study found PPT to be one of the most 
widely used software programs in both an area educator 
preparation program and local public schools.’ It is seen that 
“more than 400 million copies of the program are currently 


in circulation, and somewhere between 20 and 30 million 
PPT-based presentations are given around the globe each 
day”’.'° 

Various studies have been conducted to assess the 
effectiveness of lectures using PPT or other media compared 
to lectures using the Chalkboard or TOHP. According to one 
study, traditional classes with blackboard presentation were 
the most favoured by students from biomedicine and medicine 
courses.'! 


Recently, electronic presentations have become common, and 
PPT is now the most popular package used out of all 
electronic representations. '” 


Therefore, the present study was aimed to assess the student’s 
perceptions of the impact of PPT presentations in lectures 
compared with the traditional CNT. 


MATERIAL AND METHODS 


This 1s a cross-sectional descriptive study. Medical students 
were selected through non-probability convenient sampling. 
The data were collected during 2017 from the undergraduate 
medical students at Gauhati Medical College and hospital using 
a questionnaire-based survey about their views and perception 
of two lecture delivery methods, viz., PPT presentation, and 


Table 1 Perception of UG medical students regarding the method of chalk and talk 


Statements regarding perception 


I understand the lecture better when the teacher uses this technique 
I feel the student interaction is better with the teacher 33 


Eye contact between teacher and student is less 


The lecture advances the understanding 


This technique helps me to concentrate and remember better 


The quality and quantity of my lecture notes can’t be maintained 


The delivery of the lecture is interesting 26 


The lecture is audible 28 
10. | The lecture content was well organized 


11. | The teacher remains more professional 
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using a chalkboard. For each of the two methods, the students 
were asked to rank twelve comments on a four-point scale: 
strongly agree, agree, disagree, or strongly disagree. The data 
was analyzed using SPSS version 16, and the results 
expressed as proportions. This study is on classroom 
technique and has not revealed any of the participants’ identity, 
so ethical clearance from the ethics committee 1s not required. 
However, informed consent was taken before the collection 
of the data. 


RESULTS 


The distribution of perception of undergraduate medical 
students regarding the method of the CNT is narrated in 
Table 1. 


The distribution of perception among the undergraduate 
medical student regarding PPT as a method of teaching 1s 


Table 2 Perception of undergraduate medical students regarding PPT 


Statements regarding perception 


I understand the lecture better when the teacher uses this technique 
I feel the student interaction is better with the teacher 29 


, Eye contact between teacher and student is less 


The lecture advances the understanding 


: This technique helps me to concentrate and remember better 


6. The quality and quantity of my lecture notes can't be maintained 
8 
oe 


11. | The teacher remains more professional 





narrated in Table 2. 
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In the present study, 97% of the participants emphasized the 
value of chalk and talk and declared it a more effective and 
valuable teaching tool in their learning experience than 
PowerPoint (86%) and recommended it for teaching. 


DISCUSSION 


Teaching is an art. This study highlights that the favourites 
technique of lecture delivery for students by different faculties 
in the classroom can vary so much within the same college. 


Different technologies are available in classrooms for teaching 
in the present-day scenario. The use of better teaching 
technique aid allows students to understand better. This also 
allows more time for interaction and further understanding. 
The use of technology can be a very beneficial and time- 
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saving tool for all teachers. 


An evaluation by the students can provide the teacher with 
the best user feedback regarding the best teaching method. 


In the present study, medical student’s favoured a combination 
of teaching aids rather than single teaching support. 
Regarding medical students’ preference, the order of priority 
of combined teaching aids they have opted for was PPT+CNT 
using blackboard. 


This preference may probably be because the inherent 
deficiency of each method is compensated by the other. While 
CNT using blackboard, teaching 1s deficient in showing the 
three-dimensional (3-D) diagrams, animated videos and real- 
time sounds. However, the same can be demonstrated using 
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a PPT. Furthermore, PPTs take less time to present the same 
information as compared to CNT using blackboard teaching. 
CNT teaching allows the students to take down the notes 
and diagrams that are difficult with PPTs as there is a tendency 
to deliver the lecture quickly.” 


The current results agree with Chaudhary R et al.'* Here, and 
the author revealed that most students (67.1%) favoured the 
combined teaching aids. With the CNT using blackboard, 
the student pointed the drawback: it takes time to draw 
a labelled diagram on the board, and during that time, the 
teacher’s eye contact with the students gets interrupted. 


In their study, SN Baxi et al.,'° revealed that an equal number 
of students preferred CNT and multimedia-based lectures. 
Seth et al.,'° also compared the preference for teaching aid 
between medical students versus dental students. The medical 
students have preferred PPT, whereas the dental students 
preferred the Chalkboard in their study. 


Some participating students opined that the teaching lecture’s 
effectiveness depends on the teacher, regardless of the 
teaching aid. What is fundamentally essential in university 
teaching 1s not the quality of the technology, but the quality 
of the teacher, as revealed in a stduy'’ agree on the current 
results. Besides, a good teacher knows to start at a primary 
point of the course, which students can understand and then 
lead them gradually through the new and more complex 
issues. '® 


CONCLUSION 


In conclusion, combined teaching support is considered the 
most satisfying teaching support because one aid’s inherent 
deficiency is compensated by the other. If single teaching 
assistances are to consider, then the blackboard teaching aid 
is the most pleased by the undergraduate medical students. 
They can follow the teacher well with a deep understanding 
of the concept effectively. 


The present study and the previous studies do not bring out 
the superiority of any single support system of the teaching 
method. It seems that with the hands of a trained teacher, 
any teaching technique would be suitable and effective. This 
highlights the need for formal training of the teachers in 
teaching in the classroom to develop a perfect skill to motivate 
students. 
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Background and aims: Mitral valve replacement by mechanical or 
bioprosthetic valves revolutionized the care of patients with severe mitral 
valve disease. Mitral valve is commonly affected by Rheumatic heart 
disease, leading to the development of mitral stenosis and regurgitation 
requiring prosthetic replacement. The clinical and hemodynamic assessment 
of patients undergoing mitral valve replacement is substantial in measuring 
the extent of morbidity. The present study assesses patients’ pre and post- 
operative hemodynamic parameters having mitral valvular diseases 
requiring prosthetic replacement. Materials and methods: The study included 
45 selected cases of the mitral valvular lesion that underwent prosthetic 
replacement of mitral valve admitted in the cardiothoracic surgery 
department at a tertiary care centre. A detailed history of each patient was 
taken, and subsequent management and follow up was done. The 
hemodynamic assessments of the patients were performed by invasive 
pressure measurement and by echocardiographic measurement during 
preoperative, post-operative and follow-up period. Statistical analysis was 
performed with the Quick Calcs Online calculator (Graph Pad Software). 
Continuous variables are expressed as mean and standard deviation after 
checking for normality of distribution. Differences between baseline and 
follow-up were analyzed using paired t-test. A p-value of <0.05 was 
considered statistically significant. Results: A total of 45 patients of age 
ranging from 14 years to 65 years undergoing mitral valve replacement 
were included in the study. Substantial decrease in the mean pulmonary 
artery (PA) and left atrium (LA) pressure were observed after valve 
replacement compared to pre valve replacement in all the three valvular 
lesion groups, i.e., mitral stenosis, mitral regurgitation and combined 
valvular lesion groups with p-value <0.0001. The subsequent decrease in 
left atrial diameter post-operative six months was also noted in all the 
groups. No significant postoperative improvement in ejection fraction was 
noticed in the mitral stenosis and mitral regurgitation group. Considerable 
progress in mean transmitral gradient after valve replacement is seen among 
all the groups (p value <0.0001) with a substantial decrease at six-month 
post-operative compared to the preoperative trans-mitral gradient. 
Conclusion: Steady, significant improvement in patients with different 
valvular abnormalities is noticed after prosthetic replacement of the mitral 
valve. Prosthetic replacement of mitral valve provides satisfying 
hemodynamic improvement. 

Keyword: Rheumatic heart disease; mitral valve; mitral stenosis; mitral 
regurgitation; hemodynamics; echo-cardiography. 


Cite this article: Talukdar Mrinmoy, Konwar Ranjumoni, Deka Arun. Clinical and hemodynamic assessment of patient 
receiving prosthetic mitral valve replacement. Int J Health Res Medico Leg Prae 2021 Jan-Jun;7(1):77-83. Doi: 10.31741/ 


ijhrmlp.v7.i1.2021.13. 


Official publication of Academy of Health Research and Medical Education (AHRME) 


77 | Page 


ISSN 2394—-806X (Print), ISSN 2454-5139 (Online) 


INTRODUCTION 


The prevalence of rheumatic heart disease varies widely by 
region. It is more prevalent in developing countries with 5.5- 
5.7 per 1,000.' Rheumatic fever is the leading cause of mitral 
valve disease globally, particularly in developing countries. 
However, a global decline in its prevalence 1s noticed over 
the years.” The mitral valve is a dual-flap valve in the heart 
between the left atrrum (LA) and the left ventricle (LV). The 
mitral valve is commonly affected by Rheumatic Heart 
Disease (RHD), leading to mitral stenosis and regurgitation 
development.’? The predominant cause of Mitral Stenosis (MS) 
characterized by narrowing the mitral valve orifice is 
rheumatic fever.* The mitral valve apparatus involves the mitral 
leaflets, chordae tendineae, papillary muscles and a mitral 
annulus; abnormalities of any of these structures may cause 
Mitral Regurgitation. MR 1s caused by the retrograde flow of 
blood from the Left Ventricle (LV) into the Left Atrrum (LA) 
through the mitral valve.° 


To improve the patient’s survival and enhance his quality of 
life with severely diseased valves, implantation of a functional 
valve is necessary.®°’ A perfect prosthetic replacement for 
every patient 1s not available until the late 1950s and early 
1960s with the development of reliable, quality-controlled 
prosthetic heart valve devices that could effectively replace 
a diseased, non-reparable mitral valve with relative ease of 
implantation and assurance that the hemodynamic 
abnormalities from either mitral stenosis or mitral regurgitation 
were corrected and maintained indefinitely.® 


Mitral valve disease with regurgitation and stenosis gives rise 
to various hemodynamic consequences. Longstanding left 
ventricular volume overload may compromise left ventricular 
function.”'' If the mitral valve disease is of rheumatic origin, 
left ventricular function may also be depressed due to 
myocardial fibrosis, secondary to myocarditis.'*. Pulmonary 
venous congestion may result in pulmonary hypertension; 
with time, pulmonary vascular disease may develop, 
compromising the return to normal pressures after mitral 
valve function is restored. Severe mitral valve disease often 
requires valve replacement, which 1s usually reserved for 
very disabled patients. Various degrees of left ventricular 
dysfunction and pulmonary hypertension is usually present, 
and the reversibility of such changes is uncertain. 
Hemodynamic assessment after mitral valve replacement is 
of use and has often been performed in adult patients.'*"’ 


Therefore, the present study aims for the hemodynamic 
assessments of patients having mitral valvular diseases 
requiring prosthetic replacement during preoperative and 
postoperative periods. Echocardiography evaluation of cardiac 
chamber size, pressure gradient and ejection fraction was 
done in different valvular lesion groups and the hemodynamic 
assessment of patients in the perioperative period before and 
after valve replacement by the invasive method. 
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Clinical and hemodynamic assessment of patient receiving 
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MATERIAL AND METHODS 


The study included 45 selected cases of the mitral valvular 
lesion that underwent prosthetic replacement of mitral valve 
admitted in the cardiothoracic surgery department at a tertiary 
care centre. A detailed history of each patient was taken, 
and subsequent management and follow up was done. 
Prosthetic replacement of mitral valve was done under total 
cardiopulmonary bypass with bicaval cannulation. In all cases, 
the mechanical prosthetic valve was used. The hemodynamic 
assessments of patients were done during the perioperative 
period by invasive pressure measurement and 
echocardiographic measurement during preoperative, 
postoperative, and follow-up periods. The values obtained 
were presented separately for the groups of patients with 
different valvular malformation. 


As a part of the Hemodynamic study, direct Invasive Pressure 
Measurement (IPM) was taken in the Pulmonary Artery (PA) 
and Left Atrrum (LA) before and after valve replacement along 
with systemic pressure in that time. In all cases, pressure 
measurement was done using one pressure monitoring line, 
one 26-gauge needle, and an invasive pressure monitor (BPL 
multiparameter monitor, Ultima model). 


Echocardiographic examination was performed according to 
the ASE guidelines'® using an ultrasound system (ACUSON 
CV 70, Siemens Healthcare, Erlangen, Germany and Hitachi 
EUB-5500 ultrasound scanner with TEE facility, Japan) 
equipped with a wideband transducer with multihertz imaging 
and tissue harmonic imagine capability. Standard 
echocardiography included parasternal long axis, parasternal 
short axis, apical four-chamber and subcostal views. The 
parameters measured explicitly during preoperative, post- 
operative and in the subsequent follow-up period were: 


a) Left atrial diameter measured using M-mode scan of 
parasternal long-axis view (PLAX) and parasternal short-axis 
view (PSAX) 


b) The percentage change in LV volume between systole and 
diastole called ejection fraction, which is calculated by the 


formula pr — EVERIELVESV x 100% 
LVEDV 


The usual range of EF 1s 50-75%. The LV internal dimension 
in end-systole (LVESD) and end-diastole (LVEDD) are 
measured on the M-mode tracing in the parasternal long-axis 
view (PLAX), at the level of mitral valve leaflet tips. In 
Simpson’s method, calculation of EF is done by using 2D 
echo in apical 4 chamber view to estimate LV volume in end- 
diastole (LVEDV) and end-systole (LVESV). This is done by 
tracing the LV endocardial borders of a systolic and a diastolic 
LV frame while the online computer software of the echo 
machine calculates the LV volumes. From this volume, the 
ejection fraction can be calculated, and 


c) Mean left atrial-left ventricular gradient. The mean pressure 
gradient across the mitral valve is calculated using Doppler 
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echo in the apical 4 chamber view. When the pressure gradient 
is more than 10 mm of Hg, it is considered severe mitral 
stenosis. 


After prosthetic replacement of the mitral valve, as a part of 
the hemodynamic assessment, all patients were followed up 
with echocardiography at the 1** month, 3 months and 6" 
months in the postoperative period. Regular measurements 
of LA diameter, ejection fraction, and trans-mitral gradient 
were done in the follow-up period and compared with the 
preoperative readings in three valvular lesions. 


Statistical analysis was performed with the Quick Calcs Online 
calculator (GraphPad Software). Continuous variables are 
expressed as mean and standard deviation after checking 
distribution normality. The paired t-test used to test significant 
differences between baseline and follow-up values of 
variables. A p-value < 0.05 was considered statistically 
significant. Ethical clearance was taken before the collection 
of the data from the institutional ethics committee. 
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prosthetic mitral valve replacement 


RESULTS 


During the study period, 45 cases were selected for prosthetic 
replacement of the mitral valve out of 284 patients with mitral 
valvular diseases admitted to the Cardio-thoracic Department. 
The age of the patients ranged from 14-65 years. The majority 
of the patients (62.2%) were females. The valvular 
malformations were observed predominantly as mitral 
regurgitation (37.8%), combined valvular lesion (37.8%) and 
mitral stenosis (24.4%). 


Hemodynamic assessment using IPM in the different 
valvular lesion group: Among the 11 patients with mitral 
stenosis, the mean PA and LA pressure was observed to be 
significantly reduced after valve replacement. A similar 
reduction in mean PA and LA pressure was also observed 
among those with mitral regurgitation and combined valvular 
lesion with a p value <0.0001 in all the above conditions 
(Table 1). 


Table 1 Invasive Pressure Measurements among different valvular lesion groups 


Valvular Lesion group 


Mitral Stenosis (n=11) 


Mitral regurgitation 
(n=17) 


Combined valvular lesion 
(n=17) 





Comparison of pre and post-operative left atrial diameter 
among different valvular lesion groups: The comparison 
of left atrial diameter before and after valve replacement with 
subsequent follow-up period in predominant Mitral stenosis 
is Shown in Figure 1. The mean and SD of left atrial diameter 
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Before Valve replacement 


After Valve replacement 


S.D. 
<0.0001 


<0.0001 
<0.0001 


0.0003 


<0.0001 
17.35 4.03 <0.0001 


in preoperative and post-operative after six months were 
found to be 51.82+7.61 and 32.45+5.94, respectively. The 
difference was highly significant, with a p value less than 
0.0001. 
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Comparison of left atrial diameter (mm) in Mitral stenosis 


| oo Pre-operative 
) == One month(post-op) 
— =——=Three months 


ees fe months 





Figure 1 Left atrial diameter in the preoperative and 
postoperative period in Mitral stenosis. 


Comparison of left atrial diameter (mm) in Mitral regurgitation 


——= Pre-operative 
=—= (One month(post-op } 
——= Three months 


a= Sim months 





Figure 2 LA diameter in the preoperative and postoperative 
period in mitral regurgitation 
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In the predominant Mitral regurgitation group, the mean(+ 
SD) left atrial diameter in the preoperative period was 
65.12(+16.07) substantially reduced to 37.19(+13.04) post- 
operative after six months with p-value<0.001 (Figure 2). 


Among patients with the combined valvular lesion, the 
comparison of left atrial diameter before and after valve 
replacement with subsequent follow-up period showed a 
significant decrease (p-value<0.0001) in mean (+SD) left atrial 
diameter from 61(+9.35) in the preoperative period to 37(+9.8) 
in the post-operative period after six months as shown in 
Figure 3. 


Comparison of left atrial diameter (mm) in Combined valvular 
lesion 





——= Pre-operative 


=———= One month{post-op) 
= Three months 


=——=Six months 


Figure 3 LA diameter in the preoperative and postoperative 
period in combined valvular lesion 


Comparison of Ejection fraction in different valvular 
lesion group: The comparison of ejection fraction before 
and after valve replacement with subsequent follow-up period 
among different valvular lesion groups were presented in Table 
2. 


Table 2 Ejection fraction among different valvular lesion groups 


Mitral Stenosis 


_ 
Imonth post op 51.73 


3months post op 


57.00 
6month post op 61.09 


Mitral regurgitation 


Combined valvular lesion 
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The mean ejection fraction in preoperative and postoperative 
periods was not statistically significant in the predominant 
mitral stenosis group. While in the case of MR, a substantial 
decline in mean ejection fraction was observed during the 
first month of post-opeartive compared to the preoperative 
mean ejection fraction. However, the mean ejection fraction 
gradually increased over time with a mean ejection fraction 
of 61.38 at 6 months follow up with no significant difference 
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with the mean preoperative ejection fraction of 60.38. In 
patients with combined valvular lesions, a significant decrease 
in mean ejection fraction were observed at the month of 
follow up after valve replacement which eventually increased 
in subsequent follow-ups. 


Comparison of pre and post-operative mean trans-mitral 
gradient among different valvular lesion groups: 


Table 3 Mean trans-mitral gradient among different valvular lesion groups 


Mitral Stenosis 


i 
Pre-operative 1 ey 


Imonth post-op 


The comparison of mean trans-mitral gradient before and 
after valve replacement with subsequent follow-up period in 
predominant Mitral stenosis group showed a significant 
decrease in postoperative period over time from the 
preoperative mean tran-mitral gradient with p-value <0.001. 
Similar kinds of a substantial reduction in trans-mitral gradient 
over time were also observed among the Mitral regurgitation 
group (p-value <0.001). The highest mean tran-mitral gradient 
at the preoperative period was observed among the combined 
valvular lesion group with a mean (+S.D.) of 13.29(+4.65) 
which significantly decreased to 2.41(+0.64) in six months 
postoperative period (Table 3). 


DISCUSSION 


0.54 


3months post-op 0.48 


6months post-op 0.48 


In the present study, hemodynamic assessments were done 
using echocardiography in all cases in the preoperative, 
postoperative period and in follow-up period to measure the 
left atrial diameter, ejection fraction and mean transmitral 
gradient and data were analyzed separately for different 
valvular lesion groups. Also, direct invasive pressure 
measurement was taken in PA and LA before and after valve 
replacement for perioperative hemodynamic assessment. 
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Mitral regurgitation 





Combined valvular lesion 


0.75 


2.86 0.73 


2.41 0.64 


In the present study, the substantial reduction in both mean 
PA and mean LA pressure after valve replacement comparing 
to pre valve replacement were noted in all the three valvular 
lesion groups with a p-value <0.0001. A similar type of 
hemodynamic improvement was noted in various other 
studies, !®!7-19-23 


Ejection fraction is significantly improved in the combined 
valvular lesion group but not in mitral stenosis or mitral 
regurgitation group in six-month post-operative follow up in 
the present study. A non-significant ejection fraction in the 
post-operative period probably due to myocardial injury 
caused by a chronic volume overload, and the sequelae of 
rheumatic carditis is reported in another study.” In patients 
with mitral stenosis, moderately reduced left ventricular (LV) 
ejection fraction (EF) may be due to either depressed 
myocardial contractility or alterations in loading conditions.*° 


The echocardiography measurements in the present study 
reveal a significant reduction in mean left arterial diameter 
and trans-mitral gradient post-operatively in the three groups. 
Significant decreases in mean trans-valvular pressure gradient 
(MPG) over time following MVR were reported in another 
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study with no substantial variation among patients with or 
without prosthesis-patient mismatch.” 


Limitation: The total number of patients evaluated in this 
study was small, and the present result represents only the 
early assessments within the first six months after surgery. 
Cath study was not done in the preoperative and postoperative 
period to assess the hemodynamic status, which was the 
major limitation of this study. In this study, changes of 
hemodynamics in between rest and exercise could not be 
measured. Also, left ventricular end-diastolic pressure was 
not measured due to the limitation of the cath study. 


CONCLUSION 


Hemodynamic assessment was made during pre, peri and 
post-operative period, which shows steady improvement in 
patients with predominantly stenotic, predominantly 
regurgitant and combined valvular lesion groups after 
prosthetic replacement of mitral valve procedure. The results 
of this study are comparable to other similar published clinical 
observations. Prosthetic replacement of mitral valve provides 
gratifying hemodynamic improvement. 
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genital swab or on the victim's clothes. However, semen stains may be 
washed before seizure by investigating agencies, and some semen can remain 
as evidence even after washings. This study aims to find the most suitable 
methods for detecting semen stains after various washing steps. Material 
and methods: White cotton fabric pieces were stained uniformly with semen 
and air-dried for ten days. The stains were washed in two batches, i.e., 
with detergent and without detergent, for different time intervals. The 
screening, UV examination, acid phosphatase test, Florence microcrystal 
test, and Barberio microcrystal test were used. For the confirmation, a 
prostate-specific antigen (PSA) test and microscopic examination were used. 
Results: UV Examination gave positive results up to moderate wash, and 
acid-phosphatase gave a positive result in all washes when done with water 
only on the contrary with detergent, it gave result only in the soft wash. In 
the confirmatory test, the PSA Test showed high sensitivity showed positive 
results in all washings, whereas in the microscopic examination, sperms/ 
sperm heads could be detected in all washed stains, but with detergent the 
presence of sperm was limited up to the soft wash only. Conclusion: 
Washings of semen-stained fabrics with detergent significantly reduced the 
possibility of detecting semen and sperms for almost all tests conducted, 
compared to fabrics washed without detergent. PSA test showed 
distinguishable results even after several steps of washings. Thus the test 
of choice for the detection of semen on washed fabrics is PSA. 


Keywords: Semen stains; washing; acid phosphatase; microcrystal tests; 
PSA; microscopic examination. 
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INTRODUCTION 


Sexual violence is one of the most prevalent crimes across 
the world for both children and adults. Prevalence 1s thought 
to be much higher than the reported and published figures. 
In sexual assault cases, the detection of semen is the first 
and crucial step for further investigation. Often the 
investigators get a trace amount of semen in the exhibits, 
which may be due to the stains on the clothes are washed 
out,' or due to delayed collection of vaginal swabs. First step 
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for detecting seminal stains on the fabrics is presumptive 
test, followed by confirmatory tests.'* There are very limited 
studies showing the comparative performance of various tests 
on seminal stain after washing. This study aimed to compare 
and identify a suitable method for the detection of seminal 
stains on fabrics after various washings. 


Undiluted semen has very strong photoluminescence with a 
broad excitation spectrum ranging from 350nm-500nm 
wavelengths.* When visualized under alternate light source 
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(ALS), due to the conjugated proteins Flavin and Choline, 
dried semen stains will fluoresce.’ It gives Blue fluorescence 
on the exposure to UV light (350-500nm), which can help in 
its detection on fabric.* The acid-phosphatase test is one of 
the most commonly used presumptive tests that use alpha- 
naphthol phosphate and fast blue B reagents, which test for 
seminal acid phosphatase in the stains. Acid Phosphatase 
catalyzes the hydrolysis of various phosphate esters to remove 
phosphate and the alcoholic group from the substrate and 
forms an insoluble coloured precipitate with stable diazonium 
salts (Zinc double salts).*° In the Florence crystal test, the 
extracted stain or a piece of stain mixed with Florence reagent 
(Potassium Iodide+Iodine+ Distilled water),”* brown coloured 
needle or rod-shaped choline iodide crystals, confirms the 
presence of semen on the fabric.’ Another useful crystal test 
is the Barberio crystal test, 1n which spermine reacts with an 
aqueous or alcoholic saturated picric acid solution; it forms 
characteristic yellow needle-shaped crystals of spermine 
picrate. Both spermine and choline are constituents of seminal 
fluid which can be detected even when a person 1s aspermic. 
Barberio test is considered more reliable than the Florence 
test as 1t shows fewer false-negative tests than the Florence 
test.'° 


Microscopic examination for the detection of sperms is 
considered a confirmatory test for the identification of semen. 
The most commonly used method for sperm staining 1s 
Christmas tree stain; some other stains also 1n use are aniline 
blue and eosin,'' hematoxylin, and eosin. Being the most useful 
confirmatory method, it also has one demerit that sometimes 
a person can be aspermic or azoospermic to natural or clinical 
conditions, which is why other chemicals and microcrystal 
methods are employed. Prostate-Specific Antigen (PSA) test 
is another popular confirmatory test for the detection of 
semen. The semen from azoospermic males will still contain 
this antigen which is present in the seminal plasma. An 
essential aspect of detecting PSA involves detecting it on 
contaminated or scarce samples, including laundered fabrics 
and decomposed cadavers.' The one-step ABA card and 
Cancheck PSA kit are some of the commonly used 
commercial PSA test kits. 


It is observed that sometimes, garments with semen stains 
are already washed before seizure by investigating agencies. 
The reasons behind such washings may be intentional by 
criminals to destroy evidence or by mistake by the victim 
who is not aware of the significance of such evidence. 
However, it is expected that some semen remains as evidence 
even after washings. Therefore this study was initiated to 
find the most suitable methods for detecting semen stains on 
fabrics after various washing steps. 


MATERIAL AND METHODS 
Collection of semen samples and ethics: 


Semen samples were collected from the sperm bank of ‘Mayo 
Test Tube Baby and Endoscopy Centre, Bhopal,’ ethical 
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guidelines were followed with informed consent from the 
volunteers. 


Preparation of seminal stain samples: 


Collected semen was uniformly spread on cotton fabric cut 
in square pieces. After spreading semen, cloth pieces were 
allowed to air-dry for about ten days in a cleanroom. A total 
of eight stain samples were prepared on cotton fabric. The 
eight samples included one positive control, one negative 
control, and the remaining six samples for six different types 
of washings. After the samples were prepared, each sample 
was stored separately and was denoted from samples A to F. 
After sampling; the washing setup was categorized as 
washing with water only (sample A, B & C) and washing 
with detergent and water (sample D, E & F). The unwashed 
sample was taken as a positive control, and the unstained 
sample was taken as a negative control. Washing was 
categorized into three types- soft, moderate, and hard based 
on the wash cycle. Based on the washing time interval, the 
samples were subcategorized as Al, A2, B1, B2, and so on. 
Washing was done by simulating the wash cycle of a machine 
by taking cloth pieces in 50ml tubes and mixing them in a 
vortex mixer in respective time intervals. After washing, the 
samples were air-dried and subjected to analysis with different 
methods of detection. 


Tests for the Detection of Seminal Stains: 


Acid Phosphatase Test: Buffer was prepared by mixing 5ml 
glacial acetic acid and 10g of sodium acetate, and volume 
was made up to 500ml. Then 0.63g of sodium-a-naphthyl 
phosphate (0.25%) was added in 250ml buffer and 1.25¢ 
naphthanil diazo blue B(0.5%) was added to 250ml buffer 
and mixed thoroughly. To test the method, we took pieces of 
all stain samples, 1.e., negative control, washed samples, and 
two different control samples washed at different intensities 
and placed on a piece of filter paper. After that, 1 or 2 drops 
of reagent-1, 1.e., sodium-a-naphthyl phosphate in buffer 
was added and allowed to soak for few seconds; then few 
drops of reagent-2, 1.e., naphthanil-diazo-blue-B in buffer, 
were added.'' If the purple colour appeared within I min, 
then the presence of semen is confirmed, and if the colour 
appears after one minute, then it 1s considered to be due to 
non-prostate acid phosphatase.® 


Barberio Test: Extract was prepared from stains with dilute 
HCL, after which a drop of the extract was placed on the 
microscopic slide, and the saturated aqueous or alcoholic 
picric acid solution was added and covered with a coverslip. 
It was observed under a microscope for the detection of the 
appearance of spermine picrate crystals.’ 


Florence Test: 1.65g potassium iodide and 2.54g iodine were 
added in 30ml distilled water. The stains were extracted with 
normal distilled water or dilute HCL in 1.5ml microtubes for 
about 1-2 hours. Then the extract of semen stain was placed 
on a microscopic slide, and a drop of Florence reagent was 
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added, covered with a coverslip, and analyzed under a 
compound microscope to detect the crystals.'*"° 


Microscopic Examination: Aniline blue (1g aniline blue in 
10 ml phenol (1% aq) +30 ml distilled water) and eosin yellow 
(1g in 100ml distilled water) was prepared and mixed to 
prepare the final stain. We prepared extracts of sample stains 
in saline (8.5g of NaCl in 1000ml distilled water) by keeping 
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overnight. Then these extracts were smeared on the 
microscopic slides, and the smears were allowed to dry. 
Smears were air-dried, kept in the ether: ethanol (1:1) 
overnight for fixation. After fixation, slides were air-dried 
and stained with dye and analyzed for sperm under 
microscope.'! 


Table 1 Results of various tests for detection of semen/sperms after different washings with detergent 


After washing with detergent and water 


UV light 
Examination 


Unwashed Negative control 





Microscopic 
Examination 
of sperms/ 
Sperm head 


Grading: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 


Table 2 Results of various tests for detection of semen after different washings without detergent 


Washing After washing with water only (without detergent) 
Time 
Samples UV light i 
Examination 


Slomin min 


SER 


| 30min min 


Unwashed Negative control 





Microscopic 
Examination 
of sperms/ 
Sperm head 


ior 


Grading: ++++ Very strong positive, +++ Strong positive, ++ Mild positive, + Weak positive, - Negative 
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RESULTS 


The efficiency of UV light to detect washed semen stains 
was observed after each wash, and the fluorescence intensity 
of each stain was evaluated using a relative scale and 
categorized as very strong positive, strong positive, mild 
positive, weak positive, and negative.* In samples washed 
with detergent for 5, 10 and 15 mins showed positive results, 
whereas samples washed for longer than 15 mins gave a 
negative result (Table 1). In washing without detergent, 
samples gave a positive result up to 20 mins (Table 2). 


In the acid-phosphatase test, 1t is observed that semen could 
be detected even after 30 mins of washing without detergent 
(Table 2). However, semen could not be detected at 20min 
of washing with detergent (Table 1). Results of Barberio 
and Florence’s crystal tests are also displayed in Table 1 and 
Table 2. All the samples were also tested for the presence of 
PSA antigen in stain samples, which showed positive results 
for both types of washings in all conditions tested, as 
mentioned earlier. Results so microscopic examination for 
the detection of sperm or sperm head 1s also tabulated above, 
which showed that washing with detergent significantly 
reduces the chances of sperm detection in stains (Table 1, 
2). 


DISCUSSION 


In several countries across the world, after the incidence of 
sexual offenses, it can be kept hidden for a long time without 
reporting due to several reasons, and semen-stained clothes 
of victims can often be subjected to washings before the 
case is notified to the investigating agencies.'*'° This study 
has shown the potential of all the methods which are currently 
being used or have been used previously for the detection of 
semen. However, when the methods have been used in 
conditions where washing of the stains has been taken as an 
important factor, the tests showed limitations in detecting 
semen. Washing of semen-stained fabrics with detergent 
reduced the possibility of detection of semen for almost all 
tests in general, 1.e., AP test, PSA test, microcrystal 
examination, and microscopic examination. The acid 
phosphatase test gives more reliable and suitable results for 
detecting semen stains after washings compared to detection 
under UV light. PSA test proved to be the most robust method 
as it gave positive results in fabrics after all the washings 
with & without detergent. The findings of this work are 
somewhat similar to the observations in a study by Ragne 
Kristin Farmen et al.'° 


CONCLUSION 


This study highlighted the sensitivity of the detection methods 
of semen stains. UV Examination proved to show limitations 
in detection of fluorescence in both washings (with detergent 
and without detergent), whereas in Acid phosphatase test 
proved ineffective in the case of washing with detergent as it 
only gave results up to moderate wash. PSA showed 
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promising results in both types of washes. However, in 
microscopic examination the sperm were visible under a 
microscope only in washing with water, and in washing with 
detergent, the sperms were visible only up to soft wash. 
Hence this study concludes that the most effective method 
for detecting the seminal stains on fabrics after different 
washes is the PSA test. This study can contribute in choosing 
the appropriate method for detection of semen stains when 
there are chances that a very low amount of semen is present 
on the fabric and the stains have been washed, or the evidence 
seized from the crime scene is in less quantity. 
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Background and aims: Nasal dermal Sinus is a relatively rare congenital 
condition. We have reviewed our experience in the presentation and 
management of these cases. Material and methods: This is a retrospective 
study from June 2006 to January 2019. Patients presented with a nasal pit, 
with or without a hair in it, were selected. They were studied for their 
various aspects before and after the operation. Results: Out of eight patients 
of our series, one presented with infection, and hence operation was done 
later. One patient’ parents refused this operation at one sitting with his 
other condition, and therefore seven patients were operated on. Complete 
excision of dermal sinus by midline vertical incision under general 
anaesthesia was done. One patient had a recurrence and was reoperated 14 
years later. Follow-up was from I to 13 years, with a mean of 6 years. 
Conclusion: Nasal dermal Sinus and dermal cyst without fistulae are two 
different entities. Most of the sinuses of this condition do not bear the 
intracranial extension. Excision can be done from the nose, and cranial 
exploration is rarely required. 


Keywords: Nasal dermal sinus; sinus with hair; congenital nasal pit; nasal 
pilonidal sinus. 
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INTRODUCTION 


Nasal dermal sinus in children 1s relatively a rare disease. A 
small pit, present since birth in the midline of the nose 
anywhere from the root of the nasal bridge to the columella 
base, characterizes it. The opening may have coarse hair 
coming out from it, and occasionally it discharges white 
sebum like material. Its incidence is 1:20000 to 1:40000 
births.' Its Pathogenesis has been explained in various ways. 
Superficial sequestration or in the development process in 
the frontonasal region incomplete obliteration of 
neuroectoderm are the two most accepted theories.” Nasal 
dermal sinus and cyst has been considered as the same 
spectrum of disease in some papers. Apart from the clinical 
examination, CT or MRI scan is required to find out size and 
extension, particularly for the intracranial component, if any.’ 
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The condition requires early surgical management. Delay in 
management can cause infection, fistula formation and 
scarring. These complications cause disfigurement, and then 
complete excision of the sinus becomes extremely difficult. 
If there 1s any intracranial extension of the tract, the infection 
may cause meningitis or brain abscess." 


The cases of nasal dermal sinus encountered by us have 
been analyzed here. 


MATERIAL AND METHODS 


This is a retrospective cohort study done in the Paediatric 
Surgery Department of a tertiary medical Centre. Eight patients 
with nasal dermal sinus were included in this study. The period 
was fourteen years, from June 2005 to May 2019. Though 
dermal cyst and sinus terms were used confusingly by some 


89 | Page 


ISSN 2394-806X (Print), ISSN 2454-5139 (Online) 


authors, pure dermal cyst of this region was not encountered 
in this study. Few cases of mass in the nose and frontonasal 
area without sinus were encountered. In clinical examinations 
and investigations, no sinus was found and hence excluded 
from the study. In all the cases, the family history of a similar 
sinus was especially enquired. Anteroposterior and lateral X- 
ray was taken in some early cases to assess the patients, and 
since 2008 CT or MRI scans were done. 


Two patients had associated anorectal malformation with this 
condition. In one patient, excision of punctum was done along 
with the pull-through operation. Other patient was offered a 
simultaneous operation for dermal sinus and the anorectal 
malformation operation. Investigations were done. But, the 
parents wanted to postpone the operation for nasal sinus to a 
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later date. All the eight sittings of operations of the seven 
patients were done under general anaesthesia. All the excised 
specimens were sent for histopathological examination. We 
have obtained the required informed consent from the legal 
guardian for publishing these works in a scientific journal. 


RESULTS 


During this fourteen year study period, we encountered only 
eight cases of the nasal dermal sinus. Out of these, six patients 
were male, and two were female. Age of diagnosis ranged 
from day 2 to 6 years and operation from 5 months to 14 
years (Table 1). 


Table 1 Ses tek distributions of the Poaiear at as Tee and one 


Cases Cael ] | Case2 2 


Age at operation 5m &14 yr 





Figure 1 14 years old girl with recurrent congenital nasal 
dermal sinus 


In a female patient, the diagnosis of this condition was made 
at the neonatal period. She had anorectal malformation as 
well. The punctum region’s incomplete excision was only 
done at five months of age and her anal transposition 
operation. She had a recurrence and came for treatment at 
14 years of age (Figure 1). Re-operation was done with 
complete excision of the tract. 
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Cased 4 Cases 5 | Case 6 | 6 | Case 7 | 7 Case 8 8 


2yr2m Waiting 


Figure 2 Typical case of nasal dermal sinus without 
any hair in it 


Opening in the dorsum of the nose since birth was the leading 
complaint (Figure 2). One patient (Case No 4) had openig in 
the middle part of the nasal bridge. 
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Figure 3 Infected nasal dermal sinus. Punctum can be seen 
away from the site of infection (Arrow) 


He also had slight widening of the nose, inflammatory swelling 
in the nasal bridge region with a pus discharging sinus on the 
right side of nasion, close to lacrimal Sinus (Figure 3). 


The patient was treated with antibiotics and operated on two 
months later as the infection subsided (Figure 4). In another 
male patient (case number 8), it was an incidental finding. 
Parents were unaware of the consequences of the condition. 
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Figure 4 Postoperative view of the patient of figure 3 after 
the subsidence of infection 


This case was associated with anorectal malformation. 
Though the patient came to the hospital in the neonatal period, 
the condition was diagnosed only at six months of age while 
went for a pull-through operation. Parents wanted to wait 
for the operation of this condition till the treatment for an 
anorectal malformation is over. In no patients, a family history 
of a similar condition was present. 


Various locations of the openings are as follows. Six cases 
had their external openings in the nasal bridge, mainly in the 
lower part. Each was in the base of the columella and the tip 
of the nose (Table 2). Three patients with the opening in the 
nasal bridge had single coarse hair coming out of the opening 
(37.5%). 


Table 2 Locations of external openings with or without hair 


External Lower Lower 


opening nasal bridge nasal bridge 


Hair 
present 


Presence 
of hair/ 


infection 


In two cases, the disease was associated with anorectal 
malformations and out of them, each was from either sex. 


Computed tomography (CT) scan [n=3 (37.5%)], magnetic 
resonance imaging (MRI) scan [n=2 (25%) plain X-ray [n=3 
(37.5%) was done. Only X-rays were done in three cases 
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Midnasal | Base of | Junction Junctio 


bridge columella | & bridge of 


of nasion bridge 


and tip 


Hair 
Present 


Infected 


and all these were before 2008. 
No sinogram was done. 


Changes found in the CT and MRI were identical. There 
was separation of nasal bones; crista galli was bifid and had 
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wide foramen caecum (Figure 5). The tract of various 
lengths could be seen in the MRI scan. No cases had the 
defect of the cribriform plate and evidence of associated 
intracranial mass. 





Figure 5 CT scan shows separated nasal bone (Arrow) and 
wide foramen caecum (Arrowhead) 


No case of nasal dermal sinus encountered, which had its 
intra-cranial extension. 


All the patients were operated on under general anaesthesia. 
A midline vertical incision was made in the nasal crest. The 
punctum was removed in continuity with an encircling 
incision. The whole tract was dissected out (Figure 6). In 
all the cases, nasal cartilage and nasal bone failed to fuse in 
the midline, making the dissection easier. The last part of the 
track had a thin fibrous cord going towards the foramen 
caecum divided by sharp dissection. The only complex case 
was the Case No 4, where skin and deeper structure were 
adherent due to scarring from a previous infection. 





Figure 6 Excised specimen 


No cases required any filling or plastic reconstruction 
procedure. Postoperative management was as usual. No 
dressing was applied on the wound from day 2 of the 
operation. 


Histopathological examinations of all the excised tissues were 
done. In light microscopy, the lining of the sinus was 
Squamous epithelium. Other ectodermal elements like hair 
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follicle, sebaceous glands, and sweat glands were also noted. 
In the sinus with hair, the hair originated from a hair follicle 
lying inside the sinus. No endodermal derivative was noted. 


The systemic antibiotic was given to all the cases. 


Stitch removal was done on the 5" day of operation in most 
of the cases. In case no four, it was done on day 7. Mean 
hospital stay was six days. 


Except in case no four, where there was a history of the 
previous infection, scars were nominal. 


Due to incomplete excision in the first operation (Case No 
1), there was one recurrence. It was reoperated at 14 years 
of age. This case was followed up for six months, and there 
is no recurrence to date. In other cases, follow-up was for 
lyear to 13 years and meant follow up was six years. There 
was no recurrence in these cases. 


DISCUSSION 


Nomenclature and classification of this condition are 
confusing.’ Many authors have used the term dermal sinus 
and dermal or dermoid cyst of the nose equivocally.’ In some 
publications, many unrelated conditions of this region have 
also been included. 


In some studies, a midline nasal mass was the main presenting 
feature. This was because of the fact mentioned above. As 
we included only sinus cases, it was the main presenting 
feature in our series. Hair protruding from the punctum was 
also a prominent feature. Because of this, some authors have 
named the dermal sinus of the nose with a hair as Nasal 
Pilonidal Sinus.*’ 


Various associated anomalies like ear and craniofacial 
anomalies were observed in other series.* Our series had 2 
cases (25%) with anorectal malformation. But no literature 
with this association was found. 


Bifid crista Galli and enlarged foramen caecum in CT and 
MRI scan is a common sign, and it does not indicate any 
intracranial extension of the sinus. But the normal-sized 
foramen confirm the absence of this type of extension.’ In 
our series, we found the above bony changes in all the patients, 
but none had a defect in the cribriform plate. We did not 
encounter any case with intracranial extension. A narrow 
fibrous band may be found in the continuity of the tract. It 
may go beyond the nasal bone up to the nasofrontal suture. 
Instead of doing extensive dissection, this can be safely 
divided across at the level of termination of the tubular 
structure.'° 


Squamous epithelium, sebaceous gland and dermal elements 
like hair in HPE indicate that this type of sinus develops from 
ectoderm by sequestration in the fourth to sixth weeks of 
intrauterine life as forwarded by Bland-Sutton (1893). The 
presence of ahair follicle differentiates it from the epidermoid 
cyst (Sebaceous cyst). While the absence of endodermal 
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element excludes its teratomatous origin." 


Many authors employed midline vertical incision. We also 
employed the same. Many authors advocate other incisions 
like the transverse, inverted-U, and transnasal approach.” 
The incisions other than midline vertical type were used for 
nasal cyst excision and wherever rhinoplasty was required. 
We did not encounter any difficulty in excising the tracts 
from the nasal approach. Only case no 4 inverted L shaped 
incision was employed to excise the scar with the scar of 
previous infection in continuity. 


Recurrence rates in other series were 30% to 100%.'* Mostly, 
it was due to incomplete excision and previous infection. In 
our series, one case out of seven patient operated on had 
recurrence. There was no recurrence in this case after the 
second operation. In other cases, there was no recurrence. 


CONCLUSION 


The present series is a small one as the condition is rarely 
encountered in our region. We have included only midline 
nasal sinuses here without any ambiguity. Hence, in our 
opinion, paper bears some unique characteristics. In our view, 
nasal dermal sinus and dermal cyst without fistulae are two 
different entities. Most of these sinuses are limited to the 
nose outside the foramen caecum, and intracranial extension 
is rare. The majority of the cases can be managed by excision 
through the skin of the nasal region. Cranial exploration is 
very rarely required. 
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ABSTRACT 


Prolapse of stoma is a well-described complication after ileostomy or 
colostomy and is typically asymptomatic and easily reducible. Manual 


reduction is generally successful, but it may be unsuccessful in several 
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INTRODUCTION 


A prolapsed stoma is the telescoping out of the inner lining of 
the bowel from within the stoma. It 1s one of the most 
distressing complications of stoma creation. The long-term 
complication rate with stomas is variable. The incidence of 
stomal prolapse has been reported in up to 22% in adults and 
38% in children.'” 


Prolonged exposure of the prolapsed stoma can lead to 
mucosal ulcerations, bleeding and incarceration. Manual 
reduction of the stoma must be tried, but due to edema and 
incarceration on many occasions, it 1s unsuccessful owing 
to difficulty in manipulation. An irreducible prolapse might 
necessitate surgical correction associated with morbidities, 
especially in the elderly population and people with 
comorbidities. A successful reduction can eliminate the need 
for emergency surgery and allow planning for elective surgery 
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cases with edematous prolapsed bowel. Unsuccessful reduction in elderly 
patients and in hemodynamically unstable or patients with co morbidities 
may advocate the need for emergent laparotomy which carries high risk of 
morbidity. As such we advocate the use of osmotic agent, specially granulated 
sugar as an alternative method for conservative management of prolapsed 
stoma in targeted population. 


Keywords: [leostomy; colostomy; complications; laparotomy; osmotic 
agent; dessicant. 
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later. Here we suggest a simple method that can be applied to 
alleviate the need for emergency surgery. 


CASE REPORT 


A 55-year-old gentleman presented to emergency with a 
prolapsed ileostomy. He had undergone ileostomy for multiple 
perforations following typhoid two weeks back. He 
underwent resection and anastomosis of the perforated 
segment followed by a proximal ileostomy (Fig. 1). 


He is a known case of uncontrolled diabetes mellitus and 
dyselectrolytemia. Gentle manual reduction of the prolapse 
was attempted but failed because of gross edema. 500 grams 
of granulated table sugar was then applied to the stoma for 
15 minutes, and the gentle reduction was tried again 
successfully (Fig. 2). 


The stoma was successfully reduced; the patient was kept 
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Figure 2 Reduction in prolapsed ileostomy seen following 
application of sugar 


in the hospital to observe any potential complications further. 
The patient was safely discharged after the management of 
dyselectrolytemia and diabetes mellitus. At the time of writing, 
6 weeks have passed following the successful reduction, 
and he has not had a recurrence. 


DISCUSSION 


Some surgeons have proposed fascial fixation at initial 
operation, whereas some surgeons prefer to create a minor 
fascial defect to prevent stoma prolapse.’ Once stoma 
prolapse occurs in temporary ileostomies, conservative 
approach is generally successful. The case can be taken up 
for elective operation at a later date for re-establishment of 
intestinal continuity. Surgical options include simple fixation 
with or without resection of redundant bowel and stoma 
relocation to treat prolapse of permanent stomas. In our case, 
we tried to reduce the prolapsed stoma using granulated sugar. 
There have been reports of the use of icing sugar for the 
same purpose.’ Icing sugar has a smaller granule size and 
has a high surface area to volume ratio. One obvious 
disadvantage of the method is that it 1s not readily available, 
whereas granulated sugar is readily available in cafeterias in 
hospital and at a low cost. Manual reduction of an 
incarcerated stoma can be assisted with conscious sedation 
and desiccants such as witch hazel and sugar. Veterinarians 
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initially described these techniques in conditions such as 
bovine uterine prolapse.° In the few reports found in the 
surgical literature, after the failure of manual reduction using 
continuous pressure, reduction was quickly and easily 
accomplished using sugar as a mean to reduce tissue edema.° 
Few other case reports are available in pediatric age group 
on the use of granulated sugar.° The technique uses granulated 
sugar, which is applied generously on top of the prolapsed 
bowel. The sugar acts as a desiccant and a topical osmotic 
agent. It draws water out of the swollen bowel and thus 
enables its easy or spontaneous reduction. The benefits of 
successful reduction can be significant, especially in poor 
surgical candidates spared from an emergent laparotomy. 


CONCLUSION 


We conclude that even though the procedure is not very 
technical and skill-oriented, sugar as the osmotic agent in the 
patient has proved to be effective, since it avoided performing 
an emergency laparotomy and sedation and anaesthesia. 
Moreover, the technique is simple and can be undertaken 
efficiently in rural health care facilities by nurses to reduce 
the edema before referring the case to tertiary health care. In 
patients that meet the criteria for conservative management 
of prolapsed stoma, with the absence of necrosis and 
unsuccessfulness on attempts of manual reduction, this 
procedure should be considered an alternative before open 
surgery. 
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a case report 


ABSTRACT 


A 20 year old unmarried male belonging to high socioeconomic status was 
initially treated with low dose of Buprenorphine for severe opioid 
withdrawal. Most of the withdrawal symptoms and signs subsided following 
the treatment, but few symptoms such as sleep disturbance and mild bodyache 
persisted after 4 months of detoxification. To alleviate his symptoms,he 
initially started with 3-4 tablets of pregabalin (75 mg) per day which he 
could get from the pharmacy without any prescription. He gradually 
increased the dose day by day. Finally he was taking around 40 tablets per 
day which is approximately 3000 mg of pregabalin per day. He was admitted 
in the Psychiatry Department and the pregabalin was gradually tapered. 
High dose of long acting Benzodiazepines was initiated and he also received 
few sessions of motivation enhancement therapy (MET) and relapse 
prevention(RP). 
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INTRODUCTION 


Manipur is a Northeastern state of India which has a high 
prevalence of drug abuse. One of the main reasons for the 
same is that it shares international boundary with Myanmar, 
which is a part of the "golden triangle" which includes 
Myanmar, Laos and Thailand. Golden triangle 1s considered 
to be one of the largest opium producers of the world.! 


Drug dependence is characterized by a strong and excessive 
desire to take a drug, withdrawl state when not taking the 
drug, tolerance to the drug, difficulty in controlling drug taking 
behaviour, inability to derive pleasure in alternative activities 
and persistent use of drug despite clear evidence of harmful 
consequences.’ Pregabalin is a gamma-aminobutyric acid 
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(GABA) analogueand itreduces the release of numerous 
neurotransmitters including glutamate, noradrenaline, and 
substance P.° Pregabalin was reported as having very low 
abuse potential in pre-marketing studies and had a very limited 
potential for developing addiction even when abused.* But 
recent data and number case reports suggests that pregabalin 
is assicated with increased potential of abuse or addiction in 
patients with a history of opioid abuse or current opioid 
addiction.*® 


CASE HISTORY 


A 20 years old unmarried male belonging to high 
socioeconomic status attended psychiatry OPD for the 
treatment of Pregabalin dependence. He was admitted in male 
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De-addiction ward for proper assessment and management. 
Detailed history revealed that he had undergone detoxification 
in the past for Heroin dependence with low dose of 
Buprenorphine. His treatment was completed 4 months ago 
andmost of the withdrawal symptoms and signs subsided 
following the treatment. However few symptoms such as 
sleep disturbance and mild body ache persisted even after 
initial few days of detoxification. To alleviate his symptoms, 
he initially started with 3-4 tablets of pregabalin (75 mg) per 
day which he could get from the pharmacy without any 
prescription. He was feeling good and most of his symptoms 
also improved with pregabalin. He could sleep well and felt 
something great happening inside his head. He gradually 
increased the dose day by day. Finally he was taking around 
40 tablets per day which is approximately 3000 mg of 
pregabalin per day.He tried to decrease and stop using tab 
pregabalin by himself but failed and hencecame to Department 
of Psychiatry, RIMS. 


INVESTIGATION 


Complete hemogram, LFT, KFT, RBS, urine R/E, TFT and 
ECG was within normal limits. Hepatitis B, C , HIV was non 
reactive. 


TREATMENT 


High dose of long acting Benzodiazepines was initiated and 
his dose of pregabalin tapered gradually and stopped altogether 
within 14 days of treatment. He also received few sessions 
of motivation enhancement therapy (MET) and relapse 
prevention (RP) therapy from the psychologists. 


He was started on tab Clonazepam 2mg/day in divided doses 
and Tab Zolpidem 12.5 mg at bed time. Tab clonazepam was 
tapered over a period of 15 days and then stopped. The 
hospital stay was uneventful except some restlessness, sleep 
disturbance in the initial days. He also received sessions of 
motivation enhancement therapy and relapse prevention 
counseling and he was discharged afterl16 days. 


DISCUSSION 


Pregabalin 1s an analogue of the neurotransmitter gamma 
aminobutyric acid (GABA) that selectively bind to the a2—6 
subunit of voltage-gated calcium channels in central nervous 
system neuronal tissues.' They inhibit the release of excitatory 
neurotransmitters resulting in the antinociceptive, 
anticonvulsant, anxiolytic and sleep-modulating activities. So 
they may be used to achieve euphoric and dissociative effects. 
Pregabalin is also approved for the treatment of neuropathic 
pain, partial seizure and generalized anxiety disorder. As a 
GABA analoguethere 1s a raising concern regarding the abuse 
potential of this drug.’ 


Drug addiction remains a widespread and fatal disease 
worldwide that results inserious social and economic impacts. 
Recent studies suggest that illegal pregabalin use may be 
increasingamong young people, however the addictive 
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potential of pregabalin is not properly established and there 
are less documented cases of pregabalin abuse.*” 


There are as such no guidelines for the treatment for 
pregabalin abuse or dependence. As benzodiazepines results 
in increase 1n the effect of neurotransmitter GABA at GABAA 
receptor and as pregabalin is an analogue of neurotransmitter 
GABA, detoxification was tried by using tab clonazepam. 


CONCLUSION 


The case highlights the illicit dispensing practices 1n the state. 
Improper regulation of drugs result in indiscriminate 
dispensing by pharmacists. Physicians should also be aware 
of the addictive potential of pregabalin and prescribe it with 
caution, more soin patients with a previous history of 
substance abuse. 
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Oral health is an essential aspect of general health and is considered an 
integral component of an individual's overall health and well-being. Various 
forms of oral diseases, including gingival and periodontal diseases, have 
affected the human population since prehistoric time. Several research studies 
have convincingly established the role of the dental biofilm in the initiation 
and progression of various forms of periodontal disease. Studies have also 
shown the link between poor periodontal health and the systemic health of 
an individual. In this article, an attempt has been made to highlight dental 
biofilm and its role in the initiation and progression of periodontal 
diseases.In the recent time, much importance to oral health has been given 
as studies have shown that periodontal diseases are associated with 
various systemic diseases like diabetes mellitus, preterm low birth weight 
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babies, chronic obstructive pulmonary disease, heart attack and stroke. 
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INTRODUCTION 


The most common oral diseases that affect the human 
population globally are dental caries and periodontal disease. 
These two diseases are responsible for a substantial number 
of teeth losses all over the world. The world health 
organization (WHO) has recognized oral diseases as a serious 
public health problem. The WHO stated that despite 
significant improvements in the oral health status of 
populations worldwide, oral health problems are still prevalent 
at a large scale, especially among the underprivileged groups 
in developed and developing countries.' India is a developing 
country, and various studies reported a high prevalence of 
oral diseases.*? The National Epidemiological Oral Health 
Survey and Fluoride Mapping of India report (2002-2003) 
stated a high prevalence of gingival and periodontal diseases. 
In its report, Gingival and Periodontal diseases are prevalent 
in 67.7% of 15-year-olds and 89.6% of (35-44) years old, 
which is relatively higher than dental caries in our country. 


The most common form of the gingival disease is dental 
plaque-associated gingivitis. Dental plaque has been identified 
and recognized as a dental biofilm. The inflammation of the 
soft tissues around a tooth leads to the development of 
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gingivitis. Gingivitis is part of the broader classification of 
periodontal diseases, where gingivitis is included at the milder 
end, and periodontitis has been included at the more extreme 
end of periodontal disease. The cause of gingivitis and 
periodontitis is considered to be primarily bacterial substances 
in dental plaque.* The association of dental plaque with the 
development of gingivitis is well established. Loe H. et al. 
had convincingly demonstrated the role of dental plaque in 
the initiation and progression of gingivitis in their classic human 
experimental gingivitis model.° They had also shown that 
plaque-induced gingivitis 1s a reversible disease. With adequate 
supragingival plaque control, gingivitis cases can be reverted 
to a healthy state. It is also known that if not adequately 
treated, some cases of gingivitis may progress to periodontitis. 
Periodontitis is an advanced stage of periodontal disease that 
slowly destroys the tooth-supporting structures, leading to 
the loss of teeth at an early age. The pathogenesis of 
periodontitis is complex. Several critical factors, including 
host immunity and host-microbial interaction, are involved 
in determining the progression of a case of gingivitis to a 
more advanced form of periodontitis. It is challenging to 
differentiate between stable gingivitis from progressive 
gingivitis or the time at which progressive gingivitis will turn 
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into a destructive form of periodontal disease. Therefore, 
prevention of gingivitis, early diagnosis, and treatment of 
gingivitis 1s the most practical ways to prevent periodontitis, 
which is considered a significant global public health problem. 
A better understanding of the dental biofilm and its role in the 
etiopathogenesis of dental and periodontal diseases will help 
to control oral diseases. 


DENTAL BIOFILM 


Dr G V Black (1898) initially used the term plaque in dental 
caries to describe the felt like a mass of microorganisms 
over carious lesions. Dental plaque is a highly organized 
ecologic unit consisting of masses of bacteria embedded in 
an amorphous matrix of macromolecules synthesized by 
increasing bacteria and constituents of the crevicular fluid.° 
In recent years, dental plaque has been identified as a biofilm, 
a complex, communal, three-dimensional arrangement of 
bacteria. Dental plaque biofilm is recognized as the organized 
soft deposit adhering tenaciously to the teeth surfaces or 
other hard surfaces in the oral cavity, including removable 
and fixed restorations. The moist environment, a relatively 
constant temperature of (34-36) degree centigrade, PH close 
to neutrality in most areas of the oral cavity, provides a 
favourable environment for the growth of a wide variety of 
microorganisms. However, all areas of the oral cavity are 
not precisely similar in their environment. Based on physical 
and morphologic criteria, six major ecosystems have been 
identified in the oral cavity. Each of the ecosystems in the 
oral cavity is characterized by different physicochemical 
factors and supports the growth of different microbial 
community types. Anatomical diversity and the 
interrelationships between the other anatomical structures play 
a determining role in microbial growth on the oral cavity 
structures. Teeth serve as non-shedding hard surfaces and 
provide many different sites for colonization by bacteria on 
the supragingival and the subgingival areas. 


On the other hand, oral mucosa 1s characterized by continuous 
desquamation of its surface epithelial cells, which readily 
eliminates bacteria from the mucosal surfaces. The tongue 
with its papillary characters provides sites of colonization 
that are not easily reached by the regular mechanical oral 
hygiene devices. The gingival crevice also offers a unique 
colonization site that includes both the hard and soft tissues 
of the gingiva. Saliva and the gingival crevicular fluid (GCF) 
constantly baths the oral surfaces and are essential for 
maintaining the oral ecosystems by providing water, nutrients, 
adherence and antimicrobial factors. 


The supragingival environment 1s regularly exposed to saliva, 
and the subgingival environment, gingival crevice, are exposed 
to the gingival crevicular fluid. Saliva contains approximately 
90 per cent water along with hormones, vitamins, urea and 
several ions. The diffusion of gingival crevicular fluid (GCF) 
in healthy gingiva is slow but increases in inflammatory 
conditions, and it contains proteins, albumins, leukocytes, 
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immunoglobulins and complements. The subgingival area, 
which is bathed by GCF, usually escapes from the salivary 
buffering activity. The PH of the gingival crevice may vary 
between 7.5 and 8.5 and provides an environment where 
selective periodontopathogens multiplies and results in the 
formation of dental plaque. Biofilm in supra and subgingival 
plaque is the etiological agent of various gingival and 
periodontal diseases.’ 


The first event in the formation of the supragingival dental 
biofilm is the deposition of salivary components on the tooth 
surfaces known as the acquired pellicle.° The formation of 
this biological film 1s a prerequisite for the adhesion of bacteria 
over the tooth surface. The pellicle is a structureless, acellular 
film of glycoproteins, making the surface receptive to 
colonization by specific bacteria. Acquired pellicle formation 
begins within minutes after professional scaling and root 
planing, and microorganisms get attached to this pellicle as 
rapidly as within one hour. Gram-positive cocci and rods are 
the early colonizers on this pellicle. Gradually, a phenotypic 
change in bacteria occurs from planktonic to sessile type. As 
a result, genetic expression shifts and 1s followed by a short 
lag in bacterial growth. 


Afterwards, a phase of rapid growth results, following the 
secretion of large amounts of water-insoluble extracellular 
polysaccharides to form the biofilm matrix, where the growth 
of microcolonies occurs. With the advancement of time, 
different varieties of bacteria adhere to the early colonizers, 
a phenomenon known as coaggregation resulting increase in 
bacterial complexity and structural stratification, which 
ultimately increases the thickness of the biofilm. Following 
this phase, bacteria in the interior of the plaque biofilm slow 
their growth and become static which is termed a steady- 
state phase. Bacteria lying deep in the biofilm show 
degenerative changes, but the bacteria lying near the surfaces 
remain intact. Surface detachment and sloughing of bacteria 
from the biofilm occurs, and they can form new colonies in 
different areas of the oral cavity. Bacterial communities living 
in a biofilm possess innovative survival strategies, including 
a broader habitat for growth, nutrition, waste elimination, 
new colonization, environmental niches for safety, barriers 
to thwart antimicrobial drug therapy, protection from the 
host's defence system including phagocytosis and enhanced 
pathogenicity.*’ The bacterial mass produces several 
cytotoxic and chemotactic substances within the plaque. 
Products of metabolism and residual effects after lysis of 
bacterial cells and extracellular substances synthesized by 
bacteria like ammonia, sulfide, amines, indole, skatole, and 
organic acids can damage the gingival epithelium and 
connective tissue. The pathogenicity of the dental plaque 
biofilm is a matter of concern to clinicians. In the biofilm 
form, the component bacteria have increased resistance to 
antibiotics and other chemotherapeutic agents and are less 
susceptible to phagocytosis the host inflammatory cells. 
Practically dental biofilm cannot be eliminated, but it can be 
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adequately controlled with comprehensive mechanical and 
chemotherapeutic oral hygiene procedures, which are 
considered to be critical in the long term maintenance of oral 
health.’ 


DISCUSSION 


The mildest form of periodontal disease is dental biofilm 
induced gingivitis, an inflammatory condition of the gingiva. 
Various studies show that gingivitis affects more than 90 
percent of the population regardless of age, sex or race. The 
classic experimental study of gingivitis on the human model 
by H Loe et al., convincingly demonstrated the causal 
relationship between the quantity of bacterial plaque and the 
degree of gingivitis.’ If adequate measures are not taken, 
some cases of gingivitis may progress to periodontitis, a 
condition where the supporting structures of the periodontium 
involve. A better understanding of the pathogenesis of 
periodontitis revealed that several factors, including host 
factors, determine the susceptibility of an individual to 
periodontitis. The host factors modulate the body's response 
to the accumulation of dental biofilm resulting in differences 
in the development of gingivitis and its progression to 
periodontitis. If not adequately treated at the early stages, 
constant stimuli from the dental biofilm will cause 
inflammation to continue for an extended time, resulting in 
chronic gingivitis. Epidemiological studies show that chronic 
gingivitis is the most prevalent type of inflammatory gingival 
lesion of our population. Most of our population ignores the 
condition. For a long time, gingivitis 1s not being treated, 
resulting in exposure of the body to continuous low-grade 
chronic bacteremia, which may affect systemic health. 
Several studies have shown that patients with periodontal 
diseases demonstrate elevated C-reactive protein levels (CRP), 
fibrinogen, and an increase in the number of white blood 
cells.12,13 An increased fibrinogen and C-reactive protein 
level has been suggested to be risk factors for cardiovascular 
disease and stroke by causing vascular injury and 
atherogenesis. Chronic obstructive pulmonary disease 
(COPD) has been associated with poor oral hygiene and poor 
oral health.14 Adverse pregnancy outcomes like preterm low 
birth weight babies are also being associated with periodontal 
inflammatory diseases.!>'° 


Because of the local and systemic consequences of gingival 
and periodontal diseases, and because many of our population 
are suffering from this disease, it has become necessary to 
educate ordinary people regarding the etiological role of dental 
plaque in the initiation and progression of periodontal diseases. 
Plaque induced gingivitis is a reversible disease if appropriate 
measures are taken at the initial stage, which may prevent 
more destructive forms of periodontal disease. 


CONCLUSION 


Because of the widespread prevalence of periodontal diseases 
and the shortage of technical human resources, and the 
economic constraint of the common people of developing 
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nations like India, it has become necessary to concentrate on 
preventive and affordable treatment measures to control and 
treat gingival periodontal diseases at the community level. A 
better understanding of the role of dental biofilm in 
etiopathogenesis and the progression of dental caries and 
periodontal diseases have given us practical ways to control 
these two most widely prevalent diseases in our community. 
Therefore, dental health care providers have a great 
responsibility to educate the common people regarding 
controlling dental biofilm to prevent caries and periodontal 
diseases at the community level. This will help to achieve not 
only better oral health but will also help to improve the overall 
health of an individual. 
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ABSTRACT 


Like general dentistry, the orthodontic speciality also felt the need for 
aesthetic orthodontic appliances due to increased demand among adult 
patients, which has led to the development of various aesthetically superior 
devices. Since the ceramic brackets (CB) were introduced to the orthodontic 
speciality, they have become an integral part of the armamentarium for 
this speciality. The makeup and clinical performance have greatly improved. 
Compared to conventional stainless-steel brackets (SSB), the superior 
aesthetics of CBare not only well accepted by the patient, particularly by 
adults. However, the brittle nature of CB has resulted in a high incidence 
of bracket failure like a fracture during debonding using different 
techniques. This review paper has reread the effectiveness of different 
debonding strategies for CB and appraises the enamel surface damages 
caused by it. 


Keywords: Debonding techniques; scanning electron microscopy (SEM), 
effectiveness. 
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INTRODUCTION 


Ceramic brackets (CBs) were introduced to an orthodontic 
speciality in the mid-1980s; it has become an integral part of 
the orthodontic profession.! 


The CB has the unique characteristic of being more esthetic 
than metal brackets. There are two types of these brackets, 
viz. polycrystalline and monocrystalline, composed of 99.9% 
aluminium oxide. The most apparent difference between 
polycrystalline and single crystal brackets is in their optical 
clarity. Single crystal brackets are noticeably more precise 
than polycrystalline brackets, which tend to be translucent.” 


Effectiveness of different debonding techniques for 
ceramic brackets 


Although CB is more esthetic, many clinicians refrain from 
using them because of many potential problems and difficulty 
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encountered during debonding. The brittle nature of CB has 
resulted in a high incidence of bracket failure like a fracture 
during debonding. Debonding may be time-consuming, 
painful damaging the enamel surface if performed with 
improper technique.*’ 


Reports of enamel fracture and cracks during debonding have 
raised questions about the safety of various procedures used 
to remove these attachments,°* However, the tensile strength 
of ceramic is greater than that of stainless steel; less energy 
is used to cause fracture of CB compared with conventional 
SSBs.’ This phenomenon is related to fracture toughness or 
the ability of a material to resist fracture. The CB has 
substantially less fracture toughness when compared to 
SSBs.'” 


During loading, CB will elongate approximately 20% of its 
original length before failing.” A shallow scratch on the surface 
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or microscopic crack will drastically reduce the load required 
for fracture of CBs.”!° Stresses introduced during the ligation 
and archwire activation, forces of mastication and occlusion, 
and forces applied during bracket removal with pliers or 
debracketing instruments are all capable of creating 
microcracks in CBs that can lead to failure.”"” 


The adhesion between the resin and CB base has increased 
to a point where the most common bond failure site during 
debonding has shifted from bracket base adhesive interface 
to enamel adhesive interface, increasing the risk of enamel 
damage less desirable.”"°This shift has led to an increase in 
the incidence of bond failures within the enamel surface." 
Enamel surface damage is a common problem during 
debonding of CBs.'*° 


Monocrystalline CBs display more enamel loss than 
polycrystalline brackets because the bonding mechanism in 
monocrystalline brackets only involves chemical adhesion. 
Still, in the case of polycrystalline, it is by both 
micromechanical and chemical adhesion.° 


CBs with chemical retention causes more enamel damage 
than those with mechanical retention” and several other studies 
have reported the injuries during debonding procedures 1,2,6- 
8. Investigators who have attempted to develop an optimal 
method of removing orthodontic metal brackets have 
concluded that applying a force that peels the bracket base 
away from the tooth and causes bond failure at the adhesive- 
bracket interface is the most consistently atraumatic 
debonding technique. However, because of the nature of the 
CBs, the debonding method that employs such force often 
results in a fracture. 


Hence, various debonding techniques were initiated, especially 
for CBs, including debonding pliers and ligature cutting pliers 
to apply a squeezing force at the bracket base and using a 
shear torsion force with a specially designed instrument.”> 
Alternate debonding techniques that minimize the potential 
for bracket failure and trauma to the enamel surface during 
debonding have also been initiated. Ultrasonic debracketing 
tips specially designed tips applied at the bracket adhesive 
junction.’’*Thermal debonding has also been suggested as a 
method for debonding CBs." 


Apart from understanding the amount of enamel surface 
damage caused by the debonding instruments, it is necessary 
to assess the ease and time required in debonding CBs they 
all function in different principles. 


After debonding orthodontic brackets, the quality of enamel 
surfaces was assessed under clinical and experimental 
conditions utilizing stereomicroscope and SEM. Orthodontic 
attachments were direct-bonded with either of two diacrylate 
resin adhesives. After bracket removal with a ligature cutter, 
remnants of adhesive on the tooth surface were removed 
employing various rotating instruments at low speed.?A 
particular replica technique made it possible to make sequential 
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assessments of step-by-step polishing procedures and directly 
follow the gradual reduction and possible disappearance of 
individual scratches in the microscope.” 


The cracks are more in both debonded and debonded groups 
than the untreated teeth. The majority of the cracks were 
oriented in a vertical direction, and most were localized in 
the gingival, two-thirds of the facial surface of the teeth. 
Few horizontal and oblique cracks were observed, mainly 
on the central incisors of both arches. They showed that 
post-treatment presence of many horizontal cracks or 
pronounced vertical cracks may indicate improper debonding 
technique.” 


The SEM showed that the fracture site upon removing the 
bracket runs mainly in a heterogeneous way, partly along 
with the bracket/adhesive interface within the adhesive 
material and the adhesive/enamel interface and within the 
enamel.” 


In some cases, localized enamel fracture was seen reaching 
down to a maximal depth of 100 micrometres. In bracket 
removal cases, 13.3% of enamel tear-off were visible in the 
form of a rippled or terraced surface roughness. The terrace- 
like appearance of enamel detachments may be caused by 
the specific arrangement of the striae of retzius. Brackets 
with enamel fracture needed tensile forces of 9 to 11 N/ 
mm’for removal. Areas of fractured enamel could not be 
repaired by thoroughly enamel polishing with various 
instrumentation TC bur, scalar, and green rubber. About 5S5um 
of enamel surface is lost through acid etching, bracket 
removal, and enamel polishing. The micromorphological 
findings showed clearly that the direct-bonding technique 
entails an artificial weakening of the superficial enamel 
structure."® 


The electrothermic debracketing method can be an alternative 
to conventional methods of removing bonded brackets. Here 
the unit induces sufficient heat in the bonded bracket to alter 
the bracket-adhesive interface without causing an excessive 
increase in pulpal wall temperatures.” 


The debonding of CBs with a mechanical retention base 1s 
much easier because of the lack of bond strength. During 
debonding, compressing the wings as in metal brackets will 
result in a brittle fracture of CB. Increasing the load to the 
adhesive-enamel interface also increases the risk of enamel 
surface damage. A slow, gradual compression mesiodistal to 
the base would seem to offer the best chance for inducing 
crack propagation within the bonding adhesive rather than 
the enamel.? 


The comparison of the shear bond strength values of 
commercially available CBs with those of metal brackets and 
also noted the site of bond failure. Polycrystalline brackets 
were bonded with a concise orthodontic bonding system, 
and the test was carried out on an Instron Machine. The 
study showed mean shear bond strength of 18.3 MPa for 
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Allure brackets,18.8 MPa for Transcend brackets, and the 
failure site was resin/bracket for Allure, primarily at resin/ 
enamel for transcending brackets. Metal brackets showed a 
mean shear strength of 12.9 MPa and failure at the resin/ 
bracket interface.’ 


The enamel loss resulting from orthodontic removal is 
minimized by first debonding the bracket with the bracket 
removing pliers followed by ultrasonic technique. It also 
showed that the ultrasonic method is the most time 
consuming, and the combined plier ultrasonic process takes 
the least time to debond.”° 


The tensile strength of ceramics is not a simple bulk material 
property. It is dependent on the condition of the surface of 
the ceramics. A shallow scratch on the ceramic surface will 
drastically reduce the load required for fracture, whereas the 
same scratch on a metal surface will have little effect on 
fracture under load. The fracture toughness for stainless steel 
is more than that for polycrystalline alumina.”! 


The possibility of enamel fracture after removal of CBs with 
silane couplers is also seen. The bond failure at the bracket/ 
resin interface was considered preferable. If the failure occurs 
heterogeneously at the resin/enamel interface, 1t may lead to 
uncontrolled fracture within the enamel. Clinicians should 
avoid debonding over craze lines, which may be inherently 
weakened areas that lead directly into areas of fractured 
enamel.° 


The three different debonding techniques on CBs are the 
debonding pliers, ultrasonic method and electrothermal 
method. The maximum amount of adhesive remaining after 
bracket removal was with debonding pliers. The debonding 
time was minimal for debonding pliers. The enamel damage 
resulting from adhesive removal was not significantly different 
among the three techniques used.’ 


As enamel fracture on the debonding of SSBs is not frequently 
reported, it can be concluded that the shear bond strength of 
the CBs to enamel is not, by itself, the cause of these reported 
enamel fractures. The highest predictability and the highest 
bond strength were both found with the polycrystalline bracket 
system.” 


When stretched, the failure loads and the strength of 
monocrystalline brackets dropped dramatically while the 
strength of polycrystalline brackets remained about the same. 
Polycrystalline brackets had many more initial surface flaws, 
making them weaker than single-crystal brackets. Still, after 
scratching, the strength remained relatively unchanged, 
indicating a higher fracture toughness for polycrystalline 
brackets. Different ligation had no significant effect.** 


The risk of enamel damage when debonding CBs 1s not greater 
than the risk when debonding metal brackets. There was a 
significant difference in the adhesive remnant index scores 
between metal and the chemically retained ceramic bracket, 
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but there was no significant difference in the adhesive remnant 
index scores was found between the metal and the 
mechanically retained CBs.”4 


The SEM detect more enamel damage caused by debonding 
of CBs than standard twin metal brackets. However, CBs 
using mechanical retention appears to cause enamel damage 
less often than those using mechanical than those using 
chemical retention. It was also showed that the pistol type 
debonding instrumental 1s more comfortable for patients and 
less potential for enamel damage." 


Brackets were bonded and removed by grinding with high 
and slow speed burs with or without air or coolant. When 
high-speed diamond bur and water spray cooling was used, 
pulpal temperature dropped from an initial 37°C to 23.5°C at 
completion. Removal of CBs with low-speed green stone 
burs and no coolant may cause permanent damage or necrosis 
of the dental pulp. Water coolant provides the most significant 
cooling of the grinding sites in high speed and low bracket 
removal.”° 


Most bond failures occurred at the tooth-adhesive interface 
with the light cure for Transcend Brackets in shear mode. In 
a tensile manner, monocrystalline brackets experienced a large 
number of wing fractures. The polycrystalline transcend 
brackets that underwent wing fracture did so at the highest 
base stress, a mean of 16.0 MPa. The study showed that 
the shear bond strength of ceramic was not significantly 
affected by the bonding system.” 


The older silane coated brackets require a wrench type tool 
to be used with torsional or rotational force. Transcend 2000 
mechanical retention brackets use a pistol grip debonding 
tool. This technique in removing ceramic material is least 
traumatic to the patients.”’ 


Further, the ultrasonic technique requires increased debonding 
time, applying force levels possibly uncomfortable to patients 
with sensitive teeth, the potential for soft tissue injury, and a 
need for a water spray to avoid pulpal damage from heat 
build-up. When the bracket fractures, grinding with high- 
speed diamond bur 1s carried out, which is time-consuming, 
and the heat may affect the pulp and vitality of the tooth. 
Brackets with mechanical retention are fibrous, crusty, or 
dimpled. Polycrystalline brackets are more suitable for 
orthodontic use because their use does not drop dramatically 
following scratching. If load application tends to fracture 
CBs breaking the adhesive-bracket interface would minimize 
damage to the enamel surface.*The enamel surface quality 
before and after debonding with chemical retention also a 
cause for enamel damage.” 


Thus, from the above review, it is clear that the enamel surface 
damage during debonding of CBs by different technique, 
though occur still it is a preferred choice for the practitioners 
due to its unique characteristics. 


103 | Page 


ISSN 2394—-806X (Print), ISSN 2454-5139 (Online) 


CONCLUSION 


The different literature reviews suggest that in debonding 
CBs, ligature cutter is the most superior technique compared 
to the other three methods since it takes the least time to 
debond the brackets with minimal enamel damage and residual 
adhesive remaining on the enamel surface. 
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ABSTRACT 


Social media and the internet have become a part of the daily life of 
children more so during the ongoing pandemic. Social media apart from 
being a platform for entertainment and communication has emerged as a 
mental health hazard. This paper reviews some published literature on the 
impact of social media on the health of children and young people. On the 
one hand, social media provides for cognitive and social development and 
on the other poses risk for potential problems like cyberbullying, Facebook 
depression, sexting, and exposure to inappropriate content. Here we discuss 

a few of the many problems that a child faces in incessant use of social 
media and provide a basic outline of what could be done to tackle this 
digital endemic. 
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INTRODUCTION 


The internet or the World Wide Web has become a part of 
today’s world, even more so during the pandemic, leaving 
people indoors with social media as the source of 
communication. Late childhood and adolescence 1s a critical 
time for social and emotional development. This life stage 
has been hugely affected by the universal adoption of the 
internet as a source of information, communication and 
entertainment. With the introduction of the internet at a tender 
age, the new generation of children and adolescents became 
the first group to use it on a large scale and among the first 
to experience problems associated with excessive internet 
use.! 


Social media offers a collaborative space for social interaction 
between seemingly infinite numbers of people. Children and 
adolescents benefit by engaging in various forms of social 
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media, which enhances communication, social connection 
and technical skills. The internet is a research site for testing 
theories of technology diffusion and media effects capable 
of integrating modes of communication. Social media sites 
such as Facebook and Instagram offer multiple daily 
opportunities for connecting with friends, classmates and 
people with shared interests. Several benefits have been 
identified about the routine use of social media platforms. 
“The six key overarching benefits were identified as (1) 
increased interactions with others (2) more readily available, 
and tailored information, (3) increased accessibility and 
widening access to health information, (4) peer, social, 
emotional support, (5) public health surveillance, and (6) 
potential to influence health policy.” 


Social media can be used in several ways, like online profile, 
texting, walls and boards for posting content, online dating, 
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and blogging. John and MacArthur, in their article, concluded 
that 75% of teenagers own cell phones and 25 percent use 
them for social media, and 24 percent use them for instant 
messaging.’ The above submission shows that much of this 
generation’s social and emotional development occurs on the 
internet and cell phones. Adolescence 1s a period of transition 
between childhood and adulthood. During this period, 
identity, peer relationship, sexuality, and self-esteem evolve. 
A novel transformation is noted in manners of communication 
and the establishment of relationships. Weiser conducted 
studies and concluded that that people’s interaction online 
shaped their offline way of living.*Other problems associated 
with social media awareness include internet addiction and 
sleep deprivation.° 


Facebook depression 


The term ‘Facebook depression’ was coined in 2011 in an 
article that examined the effect of social media on young 
people.°A recent study concludes that ‘daily overuse of 
various forms of media and technology harms the health of 
all children, preteens, and teenagers, which in turn, makes 
them more prone to psychological disorders like anxiety and 
depression.’ Social media sites like Facebook and Instagram 
are based on the idea of sharing pictures. Children share 
photos that they deem perfect for the site. Acceptance by 
and contact with peers 1s an essential element of adolescents’ 
life. If the response to such upload is not as per expectation, 
it leads to depression and self-doubt. These over a while 
may lead to full-blown depression and anxiety issues. An 
interview-based study conducted with high school students 
found a statistically significant correlation between time spent 
on social networking and participant scores on the Beck 
Depression Inventory. It concluded that depression and online 
social networking were related.® 


As with offline depression, teens who suffer from Facebook 
depression are at risk for social isolation and sometimes turn 
to questionable sites that may promote substance abuse, 
unsafe sexual practices or self-destructive behaviours. A study 
of risk-taking behaviour found that the key determinant was 
the person’s nature, where Facebook enhanced feelings of 
connectedness for well-adjusted people. Still, those prone to 
depression were likely to feel more disconnected.’ 


Cyberbullying and online harassment 


Cyberbullying is deliberately using digital media to 
communicate false, embarrassing or hostile information about 
another person. Online harassment is often used 
interchangeably with the term “cyberbullying”. For some, 
the appeal of cyberbullying comes from the anonymity of 
the attack. It can lead to short- and long-term negative social, 
academic, and health issues for both the bully and the target. 
It causes profound psychological outcomes, including 
depression, anxiety, severe isolation, and suicide.®'°A survey 
by Kwan and Skoric examined cyberbullying among students 
aged 13-17 years in Singapore. They concluded that social 
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media is just another channel through which playground 
bullying now reaches the home.'!The study ‘Cyberbullying 
and the Digital Self’ presents a case study of a cyberbully 
victim who, following her parent’s insistence, deleted her 
Facebook account, went on to commit suicide ‘as if the death 
of her online persona foreshadowed her death’. The case 
study provides an example where the ‘digital or online self’ 
is an extension of the actual self, implying that it is not as 
easy as not logging on or just turning off the computer for 
victims of cyberbullying.!”° 


Online risk-taking behaviour 


Young people on social media sites are more prone to risk- 
taking behaviour that may place their health at risk. A study 
by MA Moreno of 500 publicly viewable MySpace profiles 
showed 54% of young people displayed risk behaviour.’ In 
some cases, online risk-taking behaviour can lead to 
cyberbullying, as in the tragic case of Amanda Todd that 
resulted in suicide. What started as a one-off incident in the 
year in an online chat room where a man convinced her to 
expose herself turned nasty when the man threatened a year 
later via Facebook to disclose her photos if she did not reveal 
more. Amanda was unable to escape from being victimized." 
Other notorious examples exist, such as Jessi Slaughter, the 
Internet alias of an 11-year-old girl who used YouTube to 
disparage others and subsequently fell victim to the abuse of 
those she had slandered.'°A poll showed that half of the cases, 
aged 13-18 years often communicate through the internet 
with someone they have not met in person. One third has 
talked about potentially meeting face to face. Some have 
endangered their lives, like the case of Cynthia Osokogo, 
where her Facebook friend raped and strangled her to death 
in a hotel room in Lagos, Nigeria, on the first face to face 
encounter for a business deal.'° The problems on social media 
are not only sexual but also includes deceptive marketing 
policies and identity thieves. They thrive on the digital 
footprint of the children and their posts daily. 


Distorted sense of reality 


Media sites are constantly using their digital footprint to 
manipulate children. Many social media sites display multiple 
advertisements such as banner ads, behaviour ads that target 
people based on their web-browsing habits and demographic- 
based ads that focus people based on a specific factor such 
as age, gender, education, marital status, etc. It influences 
not only the tendencies of adolescents but also their views 
on what is expected. The content portrayed on social media 
and the internet often isn’t actual, leading kids to believe in 
false realities. Pictures that are edited to look flawless and 
influencers who always seem to be on vacations and always 
at best of themselves every time can be highly damaging to 
kids when they’re growing up and figuring out their self- 
identity and detrimental to their psychological development. 


Self-esteem and well-being 


Social support is defined as the perception that someone 1s 
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being cared for. With the advent of the internet, this support 
system is lost in the fog of the online persona. Spending 
countless hours on the internet, children spend minimal time 
with family and friends. They miss out on real-life interaction, 
which results in distorted social skills leading to social isolation. 
They end up alone as they fail to develop any meaningful 
relationship. A randomized controlled trial of university 
students exposed to one of three conditions (their own 
Facebook profile, a mirror or a control group) found that 
self-esteem was highest when students viewed or updated 
their own Facebook profile. This result 1s attributed to the 
participant’s ability to selectively self-present by choosing 
their best photo or personal information in creating their 


Facebook profile.'’ 


When the children start to gain self-identity and psychosocial 
growth, any negative ideas and comments on their online 
persona can trigger depression and self-doubt. Tiggemann 
and Slater demonstrated a link between social media and body 
image concerns in a large study involving 1087 girls aged 
between 13 and 15 years. The study also showed a 
relationship between the number of online friends and worries 
about body image.'* Another study concluded as ‘self-esteem 
was negatively related to the frequency of status updates, 
Facebook intensity and update intensity, suggesting that the 
more frequently people go on Facebook and update their status 
and the more meaning they attribute to having Facebook/ 
status updates in their lives, the lower their self-esteem.” 


CONCLUSION 


Technology is a privilege and must not be allowed to hamper 
life in any way. Nothing on the internet goes unnoticed, and 
even a tiny mistake of uploading a risqué photo to a distasteful 
“Joke” can come back to haunt in terms of future job 
opportunities, relationships, and general well-being. Parents 
need to tell the children the consequence of posting such 
content online and understand why they must refrain from 
uploading questionable material. Children need to know that 
it’s entirely unacceptable to cultivate relationships with 
strangers online, and even more dangerous 1s hiding an online 
connection from their parents. Parents need to tell their kids 
that they are essential to the parent if someone is important 
to them, no matter where the child meets them. Cultivating a 
sense of security at home and making it comfortable for 
children to open up to their parents about their actual events 
is of utmost necessity. Ensuring communication lines are 
always open and having children use their device in a public 
space where they can parent over their shoulders from time 
to time are potentially more effective strategies than 
“following” their social accounts. 


We must always be on the lookout for changes in children’s 
behaviour. Difficulty sleeping, nervousness, and an 
unwillingness to go to school may be signs of being 
cyberbullied or having some problems. Parents must talk with 
them and never turn a blind eye, hoping they will figure it out 
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themselves. It is the need of the hour to remind children that 
they are being loved and cared for at home and making sure 
that they can recognize inappropriate behaviour. Social media 
is a necessary evil and is here to stay. Although social media 
can positively impact the health and well-being of children, it 
can also pose risks for these vulnerable populations. These 
risks can be minimized by appropriate website design, 
identifying those most at risk, and developing strategies to 
help them manage these risks. There is insufficient research 
in this area, particularly regarding the impact of social media 
on younger children in India. From this review, we hope to 
formulate a proper study design to get a clearer picture of 
social media risks in children in India and formulate new 
strategies to tackle the existing problems related to it. 
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Recognition of a person based on his or her physiological characteristics 
is known as Biometrics. Biometric systems have been widely used before 
the inception of computers in human activities. These systems make use of 
the physical or biological traits of human beings for recognition and 
authentication purposes. The most commonly used natural features or 
characteristics are fingerprints, iris, and face. Before the COVID-19 
pandemic, most educational institutions, IT companies, Government and 
private offices used biometric fingerprint systems to mark attendance or 
access into restricted areas. Fingerprint recognition is a secure and 
convenient technology that has become common and widespread, not only 
in the workplace, smartphones, but also in our daily activities. However, 
the recent global outbreak of COVID-19 concerns the safety of fingerprint 
authentication, as touching the sensors can potentially spread viruses. In 
addition, surfaces in general public places such as supporting handles in 
buses and trains, elevators buttons, ATMs, door handles, etc., can act as 
fomites for spreading the virus. In the wake of the COVID-19 outbreak, 
numerous news articles have claimed the risk of spreading the infection 
via these commonly touched surfaces. In this paper, we discuss the actual 
risk of transmission of COVID-19 through fingerprint biometrics and 
explore alternative biometric methods which can be used during the COVID- 
19 pandemic. 

Keywords: Biometric; fingerprint; COVID-19. 
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INTRODUCTION 


distress syndrome that is potentially fatal. 


Fingerprint recognition is a secure and convenient technology 
that has become common and widespread, not only in 
smartphones but in our everyday lives as well.! Biometric 
time clocks have become increasingly popular among many 
organisations as they heighten security and add convenience.’ 
Coronavirus disease 2019 (COVID-19) is a potentially severe 
acute respiratory infection caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2).? On March 11, 2020, 
WHO (World Health Organization) declared the COVID-19 
outbreak as a Pandemic.* The clinical presentation is that of a 
respiratory infection ranging from a mild common cold-like 
illness to severe viral pneumonia leading to acute respiratory 
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The three possible modes of transmission, (as shown in 
Figure 1) of the virus recognised are suspended particles 
(bioaerosols), droplets, and surface contact.° 


It can get transmitted through direct or indirect contact of a 
healthy individual with a COVID-19 infected individual through 
his secretions like saliva or respiratory droplets released during 
coughing, sneezing, or talking. The size of respiratory droplets 
is usually larger than 5 um, and thus, they tend to settle 
down after travelling a short distance of 1-2 meters in a short 
time.° 


Even during this pandemic situation, many institutions are 
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Figure 1 Modes of Transmission from Exhaled Pathogens 
| Adapted from a leaflet of the Office of the Prime Minister 
and the Ministry of Health, Labour and Welfare of Japan 
(2020)]° 


compelling their employees to use fingerprint biometric for 
attendance. This process has created panic among the 
employees as there are reports which say that the virus can 
be transmitted through this process. The Administration/HR 
(Human Resource) department is concerned about using the 
fingerprint biometric system or shifting to any other alternative 
methods. 


This paper discusses the actual risk of transmission of 
COVID-19 through fingerprint biometrics and explore 
alternative biometric methods which can be used during the 
COVID-19 pandemic. 


MATERIAL AND METHODS 


The present work is done in the Department of Forensic 
Medicine and Toxicology, AIIMS (All India Institute of 
Medical Sciences), Bibinagar, Hyderabad. We reviewed the 
scientific papers published about the transmission of SARS- 
CoV and SARS-CoV-2 in standard search engines and 
gathered information regarding the survival period of the virus 
& other relevant things needed for this paper. 


VIABILITY OF THE VIRUS 


Van DN et al.,’ reports the survival of both SARS-CoV and 
SARS-CoV-2 of up to 2 days (on surfaces) and three days 
(in aerosols generated in the laboratory). Many other studies 
were done in the lab, including Rabenau HF et al.,* (6 days), 
Duan SM et al.,’ (4 days), Warnes SL et al.,'° (5 days), have 
similar findings. Dowell SF et al.,'' tried to mimic actual 
conditions in which a patient might contaminate a surface; 
no viable SARS-CoV was detected on surfaces.’""' 


The viable virus can be found on contaminated surfaces for 
periods ranging from hours to days, depending on the 
environment (including temperature and humidity) and surface 
type. In experimental studies, at 40% relative humidity and 
21-23°C, SARS-CoV-2 was detectable for: 


- Up to four hours on copper; 
- Up to 24 hours on cardboard; 


- Up to two to three days on plastic and stainless steel. 
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Other experiments suggest that increasing temperature and 
relative humidity accelerates virus inactivation on surfaces. 
For example, the rising temperature to 35°C reduces the virus’s 
half-life on non-porous surfaces to 1.0 to 8.9 hours from 
6.3 to 18.6 hours at 24°C.” Thus, while SARS-CoV-2 can 
be very stable in favourable environments of lower 
temperatures (4°C) and humidity, it is highly susceptible to 
standard disinfection methods." 


HOW SAFE THE FINGERPRINT AMID COVID 
PANDEMIC 


The Global outbreak of COVID-19 has raised questions about 
the safety of using fingerprint authentication, as touching 
the sensors can potentially spread viruses. Various studies 
have shown very little chance of SARS-CoV-2 getting 
transmitted through contact, as many factors are involved. 
Though studies conducted in laboratories claim that the virus 
can remain viable over the surfaces for 2 days to 6 days,”'® 
the study done in real-life scenarios did not support this.'! 


Respiratory secretions or droplets expelled by infected 
individuals can contaminate surfaces like the fingerprint 
scanner, ATM sensors, door handles in buses, parks, etc. 
Thus, there is a possibility that a person can get COVID 
infection by touching a surface or an object that has the 
infectious virus on it and then touching their mouth, nose, or 
possibly their eyes. Transmission risk then depends on several 
factors, including the concentration of viable virus deposited 
and its viability on a specific surface for a given period. It 
should be noted that people who come into contact with 
potentially infectious surfaces often also have close contact 
with the contagious person, making the distinction between 
the respiratory droplet and fomite transmission challenging 
to discern. 


On March 5, 2020, Delhi Government announced the 
suspension of biometric attendance in its offices. The 
Government of India, too, announced a similar measure where 
Biometric attendance was suspended in all its offices. Soon 
SAI (Sports Authority of India), NGT (National Green 
Tribunal), Goa, Maharashtra, Punjab, and many other state 
governments switched off biometric attendance systems.'* 
Even though most Government-run Institutions have 
suspended the use of fingerprint biometric 1n their offices, 
many private Institutions still insist their employees give their 
attendance through fingerprint biometric. 


CONCLUSION 


After going through all the information and scientific data, 
we conclude that it is better to avoid using Fingerprint 
biometric system in the workplace during the COVID 
pandemic. Amongst the other alternative options available, 
the best option is Iris Scan. However, in places where 
fingerprint biometrics cannot be avoided, the sanitisation of 
hands before and after use can be advocated. 
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